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RS gained through over 100 years of artificial 
eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or available 
from stock. Eyes fitted to all types of motility implants. 


© Eyes custom made—glass or piastic 
Complete acy order or plastic” 


. * Fitted to all types of motility implants 
Service # - implants, X-Ray therapy shields, foreign body 


* Superior Quality—Finest Workmanship 


30 North Michigan Avenue . 120 E. 56th St. 
Chicago 2, Illinois New York 22, New York 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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NOW- CHECK CROSS- 
CONTAMINATION THE 
SUTURE LEVEL! 
ELIMINATE ALL JARS 
SOLUTIONS WITH NEW 
INDIVIDUALLY PACKAGED 
D&G SURGILOPE 
SUTURES 


With exclusive D & G double-envelope strip 
pack sutures each sterile, sealed inner en- 
velope is individually protected until the 
actual moment of use! Bulk storage in jars 
and solutions—with all its accompanying 
uncertainties—is outmoded. A new standard : 
of safety at the suture level is established. & 
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Now available in a complete suture line—absorbable 
and non-absorbable ! 


Producers of Davis & Geck Brand Sutures and Vim@® Brand Syri 
Sales Office: Danbury. Connecticut. Distributed in Canada by: Cyanamid of Canada panty ‘Montreal 16, ‘P.Q. 
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presents the crowning achievement of the first corticosteroid decade — 


“MERCK SHARP & DOHME 
DIVISION or MERCK CO., INC. 


*Trademark 
j in cartiensternid theranv! 
| 
| MERCK SHARP & DOHME proudly to cortico- 
. 
i 


Sales Office: Danbury, Connecticut. Distributed in Canada by: Cyanamid of Canada Limited, Montreal 16, P.Q. 


in anti-inflammatory potency 
DECADRON “possesses greater anti-inflammatory potency 
per milligram than any steroid yet produced,""' and is 

“the most potent steroid thus far synthesized."’? Milligram for 
milligram, it is, on the average, 5 times more potent than 
6-methylprednisolone or triamcinolone; 7 times more 

potent than prednisone; 28 times more potent than 
hydrocortisone; and 35 times more potent than cortisone. 


a n Ww in dosage reduction 
Thanks to this unprecedented potency, DECADRON is 


“highly effective in suppressing the manifestations of 


rheumatoid arthritis when administered in remarkably small 
or df 0 daily milligram doses."’* in a number of cases, doses as 
low as 0.5-0.8 mg. proved sufficient for daily maintenance. 


The average maintenance dosage in rheumatoid arthritis 


Virtual absence of diabetogenic activity, edema, sodium or 
water retention, hypertension, or psychic reactions has been 
noted with DECADRON."'.?.3.4 Other “‘classical’’ reactions 

were less frequent and less severe. DECADRON showed no 
increase in ulcerogenic potential, and digestive complaints were 
rare. Nor have there been any new or “‘peculiar’’ side effects, 
such as muscle wasting, leg cramps, weakness, depression, 
anorexia, weight loss, headache, dizziness, tachycardia, or 
erythema. Thus DECADRON introduces a new order of 
magnitude in safety, unprecedented in corticosteroid therapy. 


in therapeutic effectiveness 

With DECADRON, investigators note ‘‘a decided intensification 

of the anti-inflammatory activity’’? and antirheumatic potency.* 
Clinically, this was manifested by a higher degree of improvement 
in many patients previously treated with prednisteroids,* 

and by achievement of satisfactory control in an impressive 
number of recalcitrant cases.°.* 


in therapeutic range 

More patients can be treated more effectively with DECADRON. 

Its higher anti-inflammatory potency frequently brings 

relief to cases resistant to other steroids. Virtual freedom 

from diabetogenic effect in therapeutic dosage permits 

treatment of many diabetics without an increase in insulin 

requirements. Absence of hypertension and of sodium and 
References: fluid retention allows effective therapy of many patients 

88:41) Gane) with cardiovascular disorders. Reduction in the incidence and 

al. Ath. & Bheum. 1:313 (Aug) 1958 severity of many side effects extends the benefits of 


© read before um. i 

therapy to numerous patients who could not tolerate other 

Calif. 4. Bunim, J. J. et al: Paperread == steroids. And a healthy sense of well-being, reported by nearly 
June 21, 1958, San Francisco, Cait. alll patients on DECADRON, assures greater patient cooperation. 


To treat more patients more effectively 
in all allergic and inflammatory disorders 
amenable to corticosteroid therapy 


DOSAGE AND ADMINISTRATION 
With proper adjustment of 
dosage, treatment may ordinarily 
be changed over to DECADRON 
from any other corticosteroid 

on the basis of the following 
milligram equivalence: 


One 0.75 mg. tablet of Decadron (dexamethasone) replaces: 


+ 
one 4 mg. one 5 mg. one 20 mg. 
tablet of tablet of tablet of 
methylprednisoione or | prednisolone or | hydrocortisone | 
SUPPLIED: 


As 0.75 mg. scored pentagon- 
shaped tablets; also as 0.5 mg. 
tablets, to provide maximal 
individualized flexibility of 
dosage adjustment. 


Detailed literature on DECADRON is available to physicians on request. 
*DECADRON is a trademark of Merck & Co., Inc. 
©1958 Merck & Co., Inc. 
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a new order cf magnitude'in corticosteroid therapy! 


The great corticosteroid era opened ten years ago with the introduction of Cortone® (Cortisone). Today, 
MERCK SHARP & DOMME proud!) > esents the crowning achievement of the first corticosteroid decade— 
DECADRON (dexamethasone) —a n° 2nd unique compound, which brings a new order of magnitude to cortico- 
steroid therapy. 
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ta treat more patients more effectively 
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you and your patient 
can see the improvement 


® Ophthalmic Suspension 
prednisolone, 0.5%, 
plus sulfacetamide sodium, 10% 
Ointment with Neomycin, 0.25% 


in blepharitis, 
conjunctivitis, 
episcleritis, 
keratitis, 
meibomitis 
and other 
external eye 
conditions 


> prednisolone effectively checks 
inflammation and allergy 

» Sulfacetamide sodium, with its wide-spectrum 
antibacterial range, controls infections 
caused by common eye pathogens 

» addition of neomycin sulfate to prednisolone 
and sulfacetamide sodium in METIMyYD Ointment 
broadens the antibacterial spectrum; the ointment 
also assures sustained therapeutic action during the night 


SCHERING CORPORATION BLOOMFIELD, NEW JERSEY Deleting * 
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E-5760 Indicator, Ocular Hypertension, BERENS-TOL- 
MAN: A direct reading tonometer, not needing ad- 
justments—simpler—less costly—no charts used. 
— of reading not affected by rough han- 

ing. 


All metal parts of Stainless Steel and made to 
standards which are set for Schiotz tonometers. 


Developed and recommended for promotion of mass 
surveys for discovery of undiagnosed glaucoma by 
Glaucoma Research Program of The Ophthalmolog- 
ical Foundation Incorporated, and now released 
for general distribution Price $18.50 


E-5714 Sterilizer, Ultra Violet: for holding five No. E-5760 
indicators, or four indicators and one tonometer 
in the center. Uses Ultra Violet Lamp No. E-5712. 
Simple On and Off switch. No cover. ..Price $35.00 


E-5710 Sterilizer, Tonometer, ROSNER: germicidal. Em- 
ploys ultraviolet radiation and exposure to ozone. 
Tonometer foot plate and plunger tip are fixed 
close to the bulb. Laboratory tests affirm that this 
sterilizer has a germicidal effect and will kill bac- 
teria, viruses and fungi.* With cover and automatic 


Advantages: 


. No irritation to eyes from cold sterilizing solutions. 

. Tonometer is not injured by corrosion, nor is the free 
movement of plunger impaired by gumming. 

. Tonometer not warped or damaged by heat or flame. 

. Equipped with 10 minute timer switch. 


£-5712 Lamp only, Ultra Violet: for sterilizers E-5710 and 

4570 Audubon Avenue @ ST. LOUIS 10, MO. 
New York Showroom, 809 Lexington Ave. 
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When delineating CORNEAL INJURIES. 


tain postoperative closure of the corneo-scleral 
wound in delayed anterior chamber reforma- fers these advantages... 

NO risk from use of Fluorescein solu- 
When determining the site of INTRAOCULAR tions exposed to contamination. 
: INJURY. NO copious flushing to remove excess 
Each FLUOR |! STRIP contains sufficient Fluo- stain. 


rescein Sod. U.S.P. on a base of special lint- : : , 
free paper . . . with stain-proof finger grips . . . of patient's 
to effectively stain the eye. ‘ 


NO mercurial preservatives to sensitize 
Supplied: Packages of 200 FLUOR | STRIPS patient. 


Literature available 


OPHTHALMOS, Inc. 


DIVISION OF DOHO 
100 VARICK ST., NEW YORK 13.N Y. 


q ‘ 
When making the FLUORESCEIN TEST to ascer- c111I00 | crDpID 
NOW 
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PANOPTIK is the “natural 


vision’’ bifocal because only 
PANOPTIK has ail the BIG ‘4 
FEATURES of natural vision... 


Jumpless passage 
from near point to far vision. 
Proximity of optical centers virtually 
eliminates displacement, makes Panoptik 
the “easiest to get used to” bifocal. 


Balanced viewing The greatest 
reading width is at the top 
where it is needed, yet segment is so 
shaped as to retain maximum area 
in the distance field. 


Ease of seeing 
There are no straight lines or sharp corners 
in the natural cone of vision . .. nor in the 
Panoptik segment! Round corners and gently 
lifted top line minimize reflections, are r-% 
pleasing in appearance, always recognizable. —— 
Full, clear wide-angle vision 
is a benefit of exclusive Orthogon corrected curves... 
in premium quality B&L ophthalmic glass. . . 
and in a full range of needed powers and adds. 


NEW! HELPS YOU INTERPRET THE BIFOCAL STORY 


Just off the press, a new visual aid to patients’ understanding of presbyopia, 
and the benefits to be derived from your services in prescribing and fitting 
modern natural vision bifocals. Use it in refracting room, at fitting table — 
or for patients’ perusal in reception room. Ask your supplier for a copy. 


ie Standardize on Panoptik. 
BAUSGH & LOMB ... in white, Soft-Lite 


and Ray-Ban. 
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help normalize prothrombin time before surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues’’* 


MEPHYTON 


VITAMIN Ki 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 

or after surgery: tonsillectomy, obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 

Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salicylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively to combat hemorrhage due to hypoprothrombinemia. 


Dosage: Surgery—up to 50 mg. orally at least 24 hours preoperatively or up 
to 50 mg. intravenously at least 12 hours preoperatively to restore prothrom- 
bin to safer levels. 

Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contaias 
50 mg., boxes of 6 ampuls. 


m@o MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Mephyton is a trade-mark of MERCK & CO., Inc 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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PLOCARPINE = 
2% 


2% 


150 Ce tec 


Pi LO CARPINE 


aqueous PILOMIOTIN 4%, %, 1,2, 3,4% 


An effective, stable, non-allergenic solution of surgical 
quality and utmost patient comfort . . . 


ry 


wil 


methylcellulose PILOVISC 1, 2,4% 


A stable, uniform solution providing prolonged 
contact for most efficient miosis . . . 


castor oil PILOMIOTIN IN OIL 2% only 


A stable, uniform solution for extended 
nocturnal glaucoma therapy .. . 


Write for samples and literature 


The ISO-SOL CO., Inc. 
LINDENHURST, N. Y. 


Farmacia Panamericana, The Ranar Co., 
Panama City Montreal 
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DESIGNED FOR YOUR MOST 
EXACTING REQUIREMENTS 


ETHICON] NEEDLE suTURES 


® hand-tinished Micro-Point* needies 
® unequaled sharpness by hand honing 
40% greater strength 

® increased stability in needie holder 


® reduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 


for maximum strength and minimum tendency to cut out of tissue. 


ETHICON 
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May we extend to you, our 
froends, the sincere hope 
that the New Year will be 
filled with joy and graced 

wih prosperity... 


American © Optical 


COMPANY 
SOUTHBRIDGE, MASS. 


Since 1833... Better Vision for Better Living 
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STERILE OPHTHALMIC SUSPENSION WITH METHYLCELLULOSE 


GREATER CORNEAL PENETRATION 
6 TO 8 TIMES LONGER CONTACT WITH THE EYE 


Greater corneal penetration is achieved through the use of the 
acetate form of hydrocortisone.* 


The methylcellulose vehicle keeps the medication in contact with 
the eye 6 to 8 times longer than a plain aqueous vehicle.* 


SUPERIOR ANTIBACTERIAL ACTION through the syner- 
gistic action of polymyxin-neomycin.* 


EFFECTIVE in 136 out of 142 cases of allergic, bacterial and 
traumatic conjunctivitis, meibomianitis and blepharitis.* 


ISOPTO PHN 0.5% (polymyxin, 16,250 units /ec.—hydrocorti- 
sone acetate, 0.5%—neomycin, 5 mg/cc.) 


ISOPTO PHN 1.5% (polymyxin, 16,250 units/cc.—hydrocorti- 
sone acetate, 1.5%—neomycin, 5 mg/cc.) 


5 cc. Drop-Tainer® packaging 
*Write for laboratory and clinical data. 


LABORATORIES, INC., Fort Worth, Texas 


Specialists in rhinologic and sterile ophthalmic preparations 
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newest for the eye 


TETRACYCLINE 


no sting 
no smear 


no cross 
contamination 


OPHTHALMIC OIL 


SUSPENSION 1% 


...Just drop on eye... spreads in a wink! Pro- 
vides unsurpassed antibiotic efficacy in a wide 
range of common eye infections... dependable 
prophylaxis following removal of foreign bodies 
and treatment of minor eye injuries. 


SUPPLIED: 4 cc. plastic squeeze, dropper bottle 
containing ACHROMYCIN Tetracycline HCI (1%) 
10.0 mg., per cc., suspended in sesame oil... retains 


full potency for 2 years without refrigeration. 
*REG. U.S. PAT. OFF 


t Liderie) LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 
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STERILE OPHTHALMIC SOLUTION 


(prednisolone 21-phosphate with neomycin sulfate) 


2000 times more soluble than prednisolone 


e free of any particulate matter capable of or 


injuring ocular tissues. hydro rti son 


e uniformly higher effective levels of pred- 


nisolone. 
SUPPLIED: Sterile Ophthalmic Solution NEO-HYDELTRASOL 0.5% (with neomycin sulfate) 


and Sterile Ophthalmic Solution HYDELTRASOL 0.5%. In 5 ce. and 2.5 cc. dropper vials. Also 

available as Ophthalmic Ointment NEO-HYDELTRASOL 0.25% (with neomycin sulfate) and 

Ophthalmic Ointment HYDELTRASOL 0.25%. In 3.5 Gm. tubes. M ERCK S HARP & DO H M E 
HYDEL )RASOL and NEQ-HYDELTRASOL are trade-marks of Merck & Co., Inc. Division of MERCK & CO., Inc., Philadelphia 1, Pa. 
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monosodium salt—is 675 mg cc. or 
' over 2000 times more soluble than 
prednisolone or hydrocortisone 
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one agent for all 


Biomydrin Ophthalmic, 2 drops q.i.d., provides complete, 
effective therapy for ocular infections, allergies and 
irritations. Two antibiotics (neomycin and gramicidin) fight 
infection . . . an antibistaminic (Neohetramine®) relieves 
itching and burning . . . a vaso-constrictor (phenylephrine HCI) 
reduces congestion and inflammation. And, as 

Biomydrin contains no corticosteroids, it cannot lower 
tissue resistance to bacterial invasion! 

Biomydrin Ophthalmic is a soothing, isotonic solution, 
buffered to the pH of tears. Plastic Dropamatic bortle 
releases single uniform drops—no squirting! 


for ocular infections, allergies and irritations 


BIOMYDRIN* OPHTHALMIC 


formerly a product of Nepera Laboratories 


WARNER -CHILCOTT 
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EXUDATIVE INFLAMMATION OF THE UVEAL TRACT 


THE INFLAMMATORY REACTION AS SEEN IN IRIDOCYCLITIS 

A. Normal tissue 

From left to right 

posterior surface 

of ciliary ring, 

Ciliary retina, 

pigmented layer, 

ciliary muscle, 

sclera, 

and conjunctiva 


Hyperemia is 
the result of 
reaction to an 
endogenous toxin 
or allergen. 
Blood vessels 
are dilated. 
There is 
heightened local 
heat and color. 
Escape of 

blood plasma 
causes edema 


The next stage 
is that of 
exudation, 
shown here 

as macrophages 
and fibrin 


streaming from 
the posterior 
surface 

of the iris. 


As the condition 
becomes subacute, 
there is concomitant 
active exudation 
and repair 

With chronicity, 
fibroblasts 
proliferate, 

new capillaries 
develop, and 
various kinds of 
white cells appear. 
Formation 

of a posterior 


synechia is shown. 
SCHWENK 
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A SYNOPSIS OF OCULAR INFLAMMATORY DISEASE (IRIDOCYCLITIS) 


Subjective symptoms Clinical findings : Sequelae: (if untreated) 


Photophobia Hazy iris Anterior and posterior 
| | | 
gate Swollen upper lid | A 
f | Lenticular changes 
Lacrimation 
| | 


Medrol now makes it possible for you to 
choose systemic corticotherapy as first 
treatment in many eye disorders. You gain 
the greater efficiency that systemic cortico- 
therapy gives, yet take almost as little risk 
as with topical applications, because Medrol 
is so outstandingly free from most corti- 
costeroid side effects. In fact, it can reverse 
the sodium and water retention caused by 
older steroids.’ 

In a recent series of cases,” Medrol was 
used alone, and with topical steroids as ad- 
juvants, in the treatment of acute iridocy- 
clitis, chronic uveitis, ocular allergies, and 
such miscellaneous conditions as long- 
standing central serous retinopathy with 
marked macular edema, and an old supe- 
rior temporal vein thrombosis with result- 
ant macular edema. In most of these cases, 
including a number that had resisted pre- 
vious steroid treatment, Medrol proved 
effective in controlling the disorder. In the 
case of the superior temporal vein throm- 
bosis, it is notable that “the successful 
result is attributed to the de-edematizing 
action of the steroid.”” In sum, Medrol is 
“a superior adrenocortical type steroid with 
a high degree of safety...”: approximately 
125 % as effective as prednisolone.” 

When your patients present ocular indi- 
cations for corticotherapy, you no longer 
need to make do with topical application. 
Instead, choose the full effectiveness and 
outstanding safety of systemic Medrol. 


SYSTEMIC 
CORTICOTHERAPY 
DOES NOT HAVE TO BE 
A LAST RESORT 


Medrol 


DISTINGUISHED FOR 


CORTICOID EFFECTIVENESS 


DISTINGUISHED FOR 
THERAPEUTIC SAFETY 


Trademark, Reg. U.S. Pat. OF. 
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1. Feinberg, S. E: Medrol in 
Allergic Conditions: Clinical and 
Experimental Findings, Metabolism 
7:477 (July) 1958 

2. Gerdon, D. M.: Methylpredni- 
solone in Ophthalmology , 
Metabolism 7-569 (July) 1958 


This is the unique Medrol 

molecule designed by Upjohn 
research to achieve the widest known 
split between the specific, 
anti-inflammatory corticoid action 
and the undesirable 
muineralocorticoid effects. 


Medrol 


The only corticosteroid with a methy! group 
in the 6-alpha position 


DISTINGUISHED CHEMICALLY 
DISTINGUISHED CLINICALLY 


f IN ADRENOGENITAL 
SYNDROME 
* good results with 


Medrol with no 
deleterious reactions 


IN BLOOD DYSCRASIAS 
the chemica! superiority 
of Medroi brings about 

* full temporary 


remissions in a number d 
of patients with 
acute leukemia 
* striking clinical 
improvement in 
patients with chronic 
lymphocytic leukemia 
IN OPHTHALMIC DISORDERS 
the molecular difference IN ALLERGIC DISORDERS 
of Medrol results in this corticoid 
* superior effectiveness effectiveness of Medro! 
and safety in ocular leads to 
allergies, acute * superior results in 
and chronic uveitis, 9 out of 10 patients 
and other disorders of + lowest incidence of 
the side effects on record IN RHEUMATOID ARTHRITIS 
posterior segment (about 4%) Medrol’s chemical 
distinction is reflected in 
* good to excellent 
IN DERMATOSES results in nearly all 
Medrol's distinctive cases 
formula achieves * frequent functional 
* major improvement reciassifications, up to 
oe even complete remission 
* fewer and milder side 
effects than with : 
drastic reduction in 3 
incidence and severity : 
of side effects : 


THERE ONLY 
METHYL PRE DNISOLONE 


THE CORTICOSTEROHD 

Teal Tet 

‘Upjohn 
The Upjohn Company, Kalamazoo, Michigan Upjohn 


| 


AMERICAN JOURNAL OF OPHTHALMOLOGY XVII 


Performance, Identification, 29 


appearance, too! 


UNivViIS 
SEGMENT 
Not that the segment is invisible. It isn’t. But it’s extremely 


inconspicuous because of very thin segment line, shorter seg- 
9 ment line, rounded corners and perfect fusion. 


Who wants “secret” segments? Everyone who wears bifocals. 
Everyone who prescribes and fits them. Cosmetic superiority is 
one reason why new Univis I.S./22 is destined to become one 
of America’s most popular lenses. 


What else? Minimum segment jump with optical center 
only 4 mm. below segment line. Perfectly straight-top segment 
to eliminate patient confusion and for maximum accuracy of 

Mote the perfectly streight-tep compounded Rx’s. Perfectly matched segments and complete 
pay nye! SS — freedom from cylinder and aberration through the precise con- 
trol of Univis-designed 8-zone low temperature furnace. 


Identification? Just look for the segment shape. 


THE UNIVIS LENS COMPANY / Dayton, Ohio 
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and Dusk Brown colors ii in both hendions and 
Rondean Clear Bridge . 


Dusk Grey and Dusk Brown are attractive 
masculine colors which have been given the 
added interest of “changeability” by the in 
ion 


tthe. ay the strike 


Rondean’s shape has demonstrated its popu- 
larity—on both sides of the fitting table. Its 
contemporary with foreshort- 


your choice of five cand cthiaa Grey, Dusk 
Brown, Briar Grey, Black Briar and Golden 
Briar. in a full range of sizes—-44, 46 and 48 


To sum up, something new, different and 
smartly masculine . . . in solid or clear bridge 

. with a broad range of sizes and colors for 
men of every age, every type and taste. 


Geneva, N. Y. 


SHURON OPTICAL COMPANY, INC, Rochester, N. Y. 
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something ne for men, new use of 

comfortable welghh Medified Keyhole 
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BufOpto STERILE OPHTHALMIC SOLUTION 


Neozin's astringent, antiseptic and decongestant action 
is particularly effective in catarrhal and allergic conjunc- 
tivitis. Provides gentle, soothing relief from ocular inflam- 
mation resulting from wind, dust, and chemical irritants. 
Neozin is non-irritating and may be used continuously 
with safety in all age groups. Neozin is the trademark of 
Professional Pharmacal Co., Inc. 


Neo-Synephrine* Hydrochloride %% 
(0.032) gm. % gr. 
Benzalkonium Chloride U.S.P. 1:25,000 


In a non-irritating sterile buffered aqueous solution. 

The products of Professional Pharmacal Co., Inc., are 
available to pharmacies from all Drug Wholesalers in the 
U.S. and many foreign countries. Export Division: P.O. 
Box 924, San Antonio, Texas. 

*Registered Trademark of Winthrop Laboratories, Inc. 
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THIS IS REAL PROGRESS! 


THE GOLDMANN SLIT LAMP APLANATION—TONOMETER 
MADE BY HAAG-STREIT, SWITZERLAND 


ADVANTAGES: 


© Great accuracy of measurement 


© Direct reading of measured 
values in MM Hg 


© Rigidity of the eye can be dis- 
regarded since the small dis- 
placement of volume does not 
increase the intraocular pressure 


by more than about 2°/, 


© Tonometry becomes a routine 
examination within the usual Slit 
Lamp Microscopy 


© The patient remains seated dur- 
ing the examination 


© Precision Swiss workmanship 


Reprints of Dr. Th. Schmidt's (associate 
of Prof. H. Goldmann, Bern, Switzerland) 
recent lecture on Aplanation Tonometry 
delivered in this country, are available 
from us. No charge. 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 WEST S5th STREET, NEW YORK 19, N.Y. 
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A FORMULA 
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EFFECTIVENESS 


OPHTHALMIC SUSPENSION 


INFLAM 
EYE 


# Subdues tissue inflammation 
and exudation 

® Reduces local edema, allays 
irritation 

® Rapidly improves the appear- 
ance of the eye 

= New container minimizes 
hazard of “treatment-induced” 
infection 

® Response to therapy is rapid, 
usually within 24 to 48 hours; 
the patient is generally 
symptom-free in 5 to 7 days. 


The complete Prednefrin 
formula combines prednisolone acetate 
0.12%, phenylephrine HCl 0.12%, 
methylcellulose 0.12%, in a.sterile, 
buffered base —for effective control 

of inflammatory and allergic conditions 

of the eyelids, conjunctiva, cornea, sclera, 
uveal tract, and following thermal or 
chemical burns. 

Dosage: / or 2 drops in the affected ee | new 
eye two to four times a day. 
inse. 

a all-plastic 

dropper bottles 


ALLERGAN || CORPORATION ses angetes 17, California 


PACK MINIMS STERILE 
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NO IODISM 


As shown by retinal photography, rapid 
absorption of retinal hemorrhages fol- 
lows use of IODO-NIACIN. These results 
have been established in a series of 22 
cases, 12 of retinal and 10 of vitreous 
hemorrhages’. 


IODO-NIACIN Tablets contain potas- 
sium iodide 135 mg. (2% gr.) and niacina- 
mide hydroiodide 25 mg. (5 gr.). The 
dosage used was | tablet three times a 
day. For greater effect this dosage may be 


doubled. 

IODO-NIACIN may be administered in 

full dosage for a year or longer without 9, 4m. J Ophth. 42:771, 1956. "lode Niacin 
any iodism or ill effect’. 2. Am. J. Digest Dis. 22:5, 1955. 

In emergencies, for rapid and intensive B. Med. Times 84:741, 1956. *US. Patent Pending 


action. JODO NIACIN Ampuls may be 
used intramuscularly or intravenously’. , Write for professional samples and literature .—, 
IODO-NIACIN Tablets are suppled inj COLE CHEMICAL COMPANY AJO-12 | 
bottles of 100. Slosol coated pink. Ampuls J 371-27 Laclede Ave 


5 cc. boxes of 10. St. Lows 8, Mo 
Gentlemen Please send me professional literature and samples 
of 1O0DO NIACIN 


CHEMICAL COMPANY “> 


3721-27 Laciede Ave., St. Louis 8, Mo. 
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STERILE PACK MINIMS 


Absolute sterility of all surfaces of the 
Minims unit is assured by the pliofilm over- 
wrap. 


STERILE 
OPHTHALMIC DROPS 
IN 
DISPOSABLE UNITS 


Each unit contains the number of 
drops commonly used per applica- 
tion. 


Ophthalmic drugs available 


in the Minims package: 
ATROPINE SULFATE 1% 
ATROPINE SULFATE 2% 
ESERINE SALICYLATE 0.5% 
ESERINE SALICYLATE 0.25% 
PILOCARPINE HCI 1% 
PILOCARPINE HCI 2% 
FLUORESCEIN SODIUM 2% 
HOMATROPINE HBr 2% 
HOMATROPINE HBr 5% 
PHENYLEPHRINE HCI 2.5% 
PHENYLEPHRINE HCI 10% 
SCOPOLAMINE HBr 0.2% 
TETRACAINE HCI 0.5% 


Minims solutions remain stable 
for an indefinite period. 


For further information or litera- 
ture write or phone: 


MINIMS...c particularly valuable 
administration unit for... 
SURGERY 
OPHTHALMOLOGICAL OFFICES 
HOSPITAL WARDS 

INDUSTRIAL MEDICINE 
EMERGENCY ROOMS 

PATIENT USE 
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EQUIPMENT by Parsons 


For Goldmann Slit Lamp: Rotating Slit by Porsons, 
#7276. Precision optical device . . . gives full 
illumination of filament in any meridian. 


Plastic encased reading cards Placide disc, #6555. Well made 
by Porsons, #7255. Any standard metal disc with plastic rings; 
cord supplied in this form. viewing lens in aperture. 


Parsons Optical Laboratories maintain five dispensing 
offices in the San Francisco area to serve your 
patients with excellent eyewear, contact lenses, or 
artificial eyes. 


Complete line of eye surgery 
instruments always in stock. 


Parsoms 
formation on any of the above. LABORA 


Sklar dry heat tonometer 
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sterilization, harmless 

te instruments. 
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Parsons, +6449. Pronounced 
disassociation in muscle 
balance testing. 
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of washable targets in 
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This condition is understood to be the 
existence of myopia in one eye and hyperopia 
in the other. In most cases, fusion is lacking 
and suppression occurs. A correction is 
necessary which will tend to equalize the image 
sizes, will look good cosmetically to the 

friends of the patient, and will correct the 
acuity at far and near without creating new 
fusional problems. 


A spectacle lens may tend to equalize the 
image sizes, but will not look good 
cosmetically. The minus in front of one eye 

will make that eye look smaller than the eye 
which is enlarged by the plus correcting lens. 
Friends of the patient may make remarks 
about this peculiar effect. But even if this 
aspect is ignored, and the acuity corrected by 
means of the proper powered spectacle lenses, 
the fusion problem which is created is often 
worse than the original one which existed. 
Every time the patient looks below the optical 
center of the spectacle lenses, the eye with 

the minus correction will have a base down 
prismatic effect while the eye with the 

plus correction will have a base up An 
prismatic effect. This vertical prismatic 

effect is generally intolerable, and if 

diplopia does not occur, suppression usually must. 


Until the advent of modern day contact lenses, 
this problem of antimetropia was ope to be 
avoided. Today the answer is at hand. 

The contact lens will tend to equalize the 
image sizes; will not be visible at all under 
ordinary conditions and therefore will look well 
cosmetically; and will move with the eye 
thereby maintaining the optical center of the 
lenses in the same relative position to the 
visual axis regardless of the direction of gaze, 
thereby eliminating the possibility of a 
variable prismatic effect. 


the Plastic 
Contact Lens 
Company 


“Dedicated to Knowledge and Research” 
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YOUR NEW OFFICE — Dit. ? 


Let’s discuss the problems inherent in the design and 
instrumentation of a modern ophthalmic office. While 
the individual decisions will vary greatly with the needs 
and predilections of any one man, the elements to be 
considered are essentially the same for all. The first 
consideration is that of the space itself. Following are 
some of the more important considerations in determin- 
ing the size and conformation of your space. 


How many refracting lanes do you ¢ Do you want refraction, fields or treat- 
need? ment in the same room? 


Do you wish 20 foot refracting lanes? ° a you space tr intments sufficient- 
to use a small waiting room and 

Can your refraction room be made rop area? 

light-proof ? Is the space so designed that your 

Are the light control switches acces- nurse can adequately control the flow 


sible from your position by the pa- of traffic? 
tient? Can you move from room to room 


ith . 
Does your nurse do visions or fields? 


Do you prefer a consultation room Do you have a door to enter and leave 
separate from your refraction room? privately? 


In our experience, an efficient office for one man re- 
quires from 600-700 square feet. Allow roughly 25% 
more space for a second Ophthalmologist. If the second 
man is not an Ophthalmologist, allow 50% more space. 
Now you have selected and designed your space. How 
should you best equip it? Following is a list of some 
decisions you should make: 


Do you want a wall chart or projector? ©¢ Where will you place them? How 
- you like your slit-lamp mounted on will you store them? 
ophthalmic unit stand or a floor 


table? ¢ How important is fine field equipment 


Will you use both a trial set and a re- to your practice? 

fractor? 

What type of diagnostic instruments ¢ Will you use an electric or hydraulic 
do you require? chair—or neither? 


A careful study of all the factors involved in this prob- 
lem should effect a saving in instrument expense, pro- 
vide better equipment for your needs and a greater 
utilization of your time We will be pleased to assist 
you in any way in designing and equipping your office. 


che House of Vision 


137 North Wabash ¢ Chicago 
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synechiae and preventing 

their formation. 
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For use in surgery. 


NEO-SYNEPHRINE’ 


Hydrochloride 
wide application in ophthalmology 


(| LABORATORIES + NEW YORK 18, N.Y. 
*tono- Drop. trademark 


Available in convenient 
Méno-Drop* squeeze bottles 
that eliminate dropper 
contamination and 


XXX 
— 
aA, * 
refraction, 
Decongestant Surgery and the 
collyrium for rapid ne treatment of 
ull) solution (plain or viscous) 
re 
simplify instillation. 
ti 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


VoLuME 46 


DECEMBER, 1958 


NUMBER 6 


PARALYSIS OF THE THIRD, FOURTH AND SIXTH CRANIAL NERVES* 
C. Wirsur Rucker, M.D. 


Rochester, Minnesota 


A study of 1,000 cases of paralysis of the 
nerves to the extraocular muscles was under- 
taken in order to determine the relative fre- 
quency of the various causes. Information on 
the subject is scanty, and what there is points 
to a changing incidence of some of the etio- 
logic agents and clearer recognition of others. 
It is hoped that specific information regard- 
ing their relative importance will aid the 
diagnostician in his selection of tests. It may 
aid him, too, in the management of those 
cases in which he fails to find the cause ; at 
least it may offer him something to watch 
for while he has the patient under observa- 
tion. Furthermore, historians of future years 
may find some interest in a record, such as 
this, of the causes of ocular paralysis as they 
appeared to the groping diagnostician during 
the middle decades of the twentieth century. 

This is a continuation of a review begun 
several years ago and reported briefly and 
in part in THE JouRNAL* in 1956. Since then 
enough more cases have been added to bring 
the total to 1,000. As noted in the preliminary 
report, this study was restricted to paralysis 
of the third, fourth, and sixth cranial nerves, 
and discarded from it were cases of supra- 
nuclear lesions, congenital anomalies, dis- 
orders of the muscles themselves, such as 
myasthenia gravis and ophthalmopathy of 
Graves’ disease, and birth injuries. The lat- 
ter were excluded because of their frequent 
complexity and the difficulty in learning 
exactly what had happened. 

*From the Section of Ophthalmology, Mayo 
Clinic and Mayo Foundation. The Mayo Founda- 


tion, Rochester, Minnesota, is a part of the Gradu- 
ate School of the University of Minnesota. 


RESULTS 

The 1,000 cases were divided into six 
groups according to the nerve or combination 
of nerves in which paralysis was present 
(table 1). Paralysis of the third cranial nerve 
accounted for about a third of the cases, 
paralysis of the sixth cranial nerve for some- 
what more than another third. Paralysis of 
the fourth nerve was relatively infrequent, 
as were the various combinations. No ex- 
ample was encountered of paralysis of the 
fourth and sixth nerves together, with spar- 


ing of the third. 


THIRD CRANIAL NERVE 

in 95 of the 335 cases of paralysis limited 
to the third cranial nerve (table 2), the cause 
was not determined during the time the pa- 
tient was under observation at the Mayo 
Clinic. In most instances the patient was seen 
only once, but as a rule comprehensive gen- 
eral and neurologic examinations were con- 
ducted on that occasion. 

Injury to the head accounted for paralysis 
in 51 cases, in 22 of which injuries were 
sustained in automobile accidents. Neoplasm 
was uncommon in this group and accounted 


TABLE 1 


ACQUIRED OCULAR PARALYSIS: 
CRANIAL NERVE AFFECTED 


Nerve Affected Cases 


3 
4 
6 


787 


335 

67 
409 

| 53 

3 76 

3,4,6 60 

|_| 
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TABLE 2 


CAUSES OF PARALYSIS OF 
CRANIAL NERVE 3 


Cause 


Undetermined 
Head trauma 
Neoplasm 
Vascular disease 
Aneurysm 
Other 


Total 
for paralysis in only about 10 percent of the 
cases. Twenty-two of the 35 neoplasms arose 
within the cranial cavity ; 13 were metastatic. 

The paralysis in 63 instances was attrib- 
uted to vascular disease, on the basis of evi- 
dence of hypertension or arteriosclerosis. As 
all diagnoses were made on clinical evidence 
and the pathogenesis of the paralysis was 
presumptive, many of the cases might have 
been classified more accurately as undeter- 
mined. Diabetes was present in 21 of the 63 
vascular cases, apparently contributing to the 
diseased condition of the vessels. 

Aneurysm of the circle of Willis was the 
most frequent cause of third-nerve paralysis, 
accounting for 64 of the 335 cases (about 
20 percent), nearly twice as many as were 
caused by neoplasm. 

In the other 27 cases in this group paraly- 
sis was attributed to a wide range of affec- 
tions, of which syphilis accounted for six; 
encephalitis, three; herpes zoster ophthal- 
micus, three ; migraine, two; and poliomyeli- 
tis, measles, encephalitis, sarcoidosis, peri- 
arteritis nodosa, temporal arteritis, frontal 
lobe abscess, lupus erythematosus, neuroni- 
tis, multiple sclerosis, alcohol injection for 
trigeminal neuralgia, surgery for brain 
tumor, and sequela of a myelogram, one each. 

The pupillary reactions in the cases in 
which the third nerve was affected merit 
comment (table 3). When paralysis was due 
to tumor or aneurysm the pupils usually ex- 
hibited dilatation or incomplete reactions or 
both. This was true in 28 of the 35 cases of 
tumor, and 62 of the 64 cases of aneurysm. 
In the two cases of aneurysm in which the 


TABLE 3 


CONDITION OF PUPILS IN PARALYSIS OF THIRD 
CRANIAL NERVE 


Pupils 
Affected 


Cause of Paralysis 
Normal 


Neoplasm 7 28 
Aneurysm 2 62 


Syphilis 0 6 
Vascular disease 52 il 


pupillary reactions were normal the diagnosis 
of aneurysm had been based on clinical evi- 
dence alone and arteriography had not been 
done. The diagnosis was presumptive. In all 
six cases of paralysis due to syphilis the 
pupils were affected in one way or another. 
On the other hand, in the cases attributed 
to a vascular disorder, pupillary reactions 
were usually normal. The pupils exhibited 
abnormalities in only 11 of the 63 cases in 
which paralysis was ascribed to vascular dis- 
ease. Within this group, only three of the 21 
having diabetes showed abnormal reactions 
or dilatation. Within the other groups the 
condition of the pupils was less impressive. 


FouURTH CRANIAL NERVE 


In only nine of the 67 cases of paralysis 
of the fourth cranial nerve the cause was 
undetermined (table 4). Head injuries ac- 
counted for 24 cases, 10 of which were in- 
curred in automobile accidents. In only three 
cases was paralysis associated with malig- 
nant disease: in two, metastatic lesions de- 
veloped from primary lesions in distant por- 
tions of the body, and in one an epidermoid 
cyst which had arisen near the gasserian 


TABLE 4 
CAUSES OF PARALYSIS OF CRANIAL NERVE 4 


Undetermined 9 
Head trauma 24 
Neoplasm 3 
Vascular disease 24 
Aneurysm 0 

her 7 


Total 67 


788 
05 
51 
35 
63 
27 
27 
] 


ganglion recurred five years after removal. 
Vascular disease accounted for the largest 
number, 24 cases. In most of these one could 
only speculate as to whether there had been 
an occlusion of a nutrient artery to the nerve, 
hemorrhage into the nerve, or direct pressure 
by the neighboring posterior cerebral or su- 
perior cerebellar artery. Not a single case of 
isolated paralysis of the superior oblique was 
attributed to aneurysm. Of the miscellaneous 
group, four were associated with encephalitis 
and one with neuronitis, while one followed 
neurolysis of the trigeminal root and one 
followed ligation of the internal carotid ar- 
tery for aneurysm. 


SIXTH CRANIAL NERVE 


In about a third of the cases of paralysis 
of the sixth cranial nerve (table 5) the cause 
was not determined even after thorough ex- 
aminations, although it is true that many of 
the patients were seen only once and follow- 
up studies were not conducted. Head in- 
jury accounted for paralysis in 57 cases, 
with automobile accidents responsible in 30. 

Brain tumors were held responsible for 
sixth-nerve paralysis in 82 cases. This num- 
ber does not represent all cases that were 
encountered during the 13 years covered by 
this survey, for abducens paralysis was re- 
garded as such a minor complication in a 
patient who had a brain tumor that the diag- 
nosis frequently was not recorded and an 
unknown number of cases were overlooked 
in gathering this material. As somewhat simi- 
lar circumstances existed in some of the other 
paralyses, the relative error of this factor 


TABLE 5 
CAUSES OF PARALYSIS OF CRANIAL NERVE 6 


Cause 


Cases 

Undetermined 129 
Head trauma 57 
Neoplasm 82 
Vascular disease 57 
Aneurysm 16 
Other 68 
Total 409 


NERVE PARALYSIS 


may thereby be somewhat minimized. 

Thirty-six neoplasms arose within the 
cranial cavity, 46 outside it. The neoplasms 
did not necessarily invade the sixth nerve 
directly. Some neoplasms, by increasing the 
intracranial pressure, were responsible for 
displacement of structures within the intra- 
cranial cavity and consequent pressure or 
traction on the sixth nerve. One explanation 
of this effect is based on the observation 
that as pressure within the intracranial cavity 
increases the only large opening through 
which the contents may escape is the foramen 
magnum. The cerebellum drops down and 
its tonsils herniate into this opening. As the 
brain stem descends, it pulls the abducens 
nerve taut between its attachments at the 
lower margin of the pons and at the apex of 
the petrous pyramid of the temporal bone. 
Interruption of the nerve may occur at the 
tip of the petrous pyramid where the nerve 
bends forward at a right angle over the bony 
ridge* or anywhere along its course, as a 
result of traction.* 

Fifty-seven cases were placed in the vas- 
cular subgroup on the basis of hypertensive 
disease or arteriosclerosis. The nature of 
the involvement of the nerve is speculative. 
Diabetes was present in 15 cases and may 
have been a factor contributing to the vas- 
cular disease. 

Aneurysm of the circle of Willis was re- 
sponsible for abducens paralysis in 16 cases. 
Diagnoses were proved by arteriography in 
only three of these cases; in the rest they 
were based on clinical evidence alone and 
were subject to its errors and uncertainties. 

Other miscellaneous causes accounted for 
68 cases. In 29 of the 68 cases the causes 
were attributed to various types of inflamma- 
tion: in 16 to meningitis or encephalitis, in 
two to poliomyelitis, in four to mastoiditis, 
and in seven to syphilis. Of the remaining 
39 cases, 15 were attributed to multiple scle- 
rosis and 24 to miscellaneous factors which 
included injection of alcohol for trigeminal 
neuralgia and carotid-cavernous fistula, three 
cases each; spinal puncture, operation for 


‘ 


TABLE 6 


CAUSES OF PARALYSIS OF CRANIAL 
NERVES 3 AND 4 


C. WILBUR RUCKER 


TABLE 8 


CAUSES OF PARALYSIS OF CRANIAL 
NERVES 3, 4 AND 6 


Cause Cases Cause 

Undetermined 14 Undetermined 10 

Head trauma 7 Head trauma 13 
Neoplasm 12 Neoplasm 20 

Vascular disease 6 Vascular disease 0 
Aneurysm 13 Aneurysm 8 

i Other 9 

Total 53 Total 60 

trigeminal neuralgia, hydrocephalus, and _ the third and sixth nerves were as follows: 


pseudotumor cerebri, two cases each; and 
spinal anesthesia, ligation of internal carotid 
artery, surgical treatment for pituitary tu- 
mor, subarachnoid hemorrhage, subdural 
hematoma, cerebral hematoma, chronic al- 
coholism, sinusitis, excessive vomiting, and 
cyanosis of congenital heart disease, one case 
each. 


MULTIPLE CRANIAL NERVES 


The cause of paralysis of the combined 
third and fourth nerves and of the third 
and sixth nerves was not determined in about 
a third of the cases (tables 6 and 7). No sin- 
gle cause dominates the picture. Noteworthy 
is the small number of cases ascribed to vas- 
cular disorders. 

The neoplasms involved in paralysis of 
the combined third and fourth nerves were 
as follows: three metastatic tumors, five pitui- 
tary tumors, one meningioma, one oligodend- 
roglioma, one neurofibroma, and one pinea- 
loma. The cause listed as “other” in the 
single case was herpes zoster ophthalmicus. 

The neoplasms which caused paralysis of 


TABLE 7 


CAUSES OF PARALYSIS OF CRANIAL 
NERVES 3 AND 6 


Cases 
Undetermined 25 
Head trauma 16 
Neoplasm 13 
Vascular disease 3 
Aneurysm 8 
her 11 
Total 76 


metastatic tumors in four cases, pituitary 
tumor in one case, meningiomas in four 
cases, chordomas in three cases, and glioma 
in one case. The other miscellaneous causes 
were carotid-cavernous fistula in three in- 
stances, and one example each of herpes 
zoster ophthalmicus, alcohol injection of the 
trigeminal nerve, surgical section of the tri- 
geminal nerve, surgical removal of a tumor 
in the cerebeliopontine angle, encephalitis, 
meningitis, syphilis, and periarteritis nodosa. 

When all three nerves were involved (table 
8), the disease process was widespread and 
the damage extensive. The cause was un- 
determined in relatively fewer cases in this 
group than in any of the other groups. Of the 
13 cases due to trauma seven were the re- 
sult of automobile accidents. Neoplasms com- 
prised the largest group. Of the 20 tumors, 
three, pituitary tu- 
six, metastatic carcinomas, and two, 


six were meningiomas ; 
mors ; 
malignant growths in the nasopharynx ; one 
was a neurofibroma, one was a chordoma, 
and one was not identified. Paralysis was 
not ascribed to vascular disease in any of 
these cases. Aneurysms accounted for eight. 
The other miscellaneous causes included en- 
cephalitis and carotid-cavernous fistula in 
two cases each and sarcoidosis, syphilis, in- 
flammation at the apex of the orbit, ethmoid 
operation, and section of the trigeminal root 
in one case each. 


CoM MENT 


All cases of acquired ocular paralysis in- 
cluded in this study are listed in Table 9. 
The total numbers in the last column indi- 
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TABLE 9 
CAUSES OF PARALYSIS OF CRANIAL NERVES AND NERVES AFFECTED 


Number of Cases for Each Affected Cranial Nerve 


Cause Combined Cranial Nerves Total 
3 4 6 
3and 4 3 and 6 3,4 and 6 
Undetermined 95 9 129 14 25 10 282 
Trauma to head 51 24 57 7 16 13 168 
Neoplasm 35 3 82 12 13 20 165 
Vascular disease 63 24 57 6 3 0 153 
Aneurysm oF 0 16 13 8 & 109 
Other 27 7 68 1 11 9 123 
Total 335 67 409 53 76 60 1,000 


cate that the largest group by far comprised 
those of undetermined origin which ac- 
counted for 28 percent of the whole. This is 
a greater proportion than I have found re- 
ported in any comparable group; for exam- 
ple, Sauvineau* (1908) reported 17 percent ; 
Bielschowski*® (1939), 15 percent ; Ochapor- 
ski® (1942), 14 percent, and Sanna’ (1956), 
22 percent. Had a convenient vascular group 
not been handy the group having undeter- 
mined origin would have been even larger 
than it was. While this does not necessarily 
indicate that diagnostic ability is less capable 
at the Mayo Clinic than in other institutions, 
it does point out an embarrassing deficiency. 

The next group, that of trauma to the 
head, is distinguished chiefly by the relatively 
large number of cases of paralysis of the 
fourth nerve that it contains. About half the 
injuries were incurred in automobile acci- 
dents. The may be fracture 
through the sphenoid bone, hemorrhage into 
the sheath of the nerve, or stretching of the 
nerve in the posterior fossa as the brain stem 


mechanism 


is displaced at the moment of violence.* 
Most of the cerebral neoplasms involved 
the sixth nerve; remarkably few involved 
the fourth. There was no significant prepon- 
derance of any one type of tumor in the 
group as a whole, but detailed analysis 
demonstrated that types of tumor 
tended to interrupt specific nerves (table 10). 


some 


When pituitary tumors caused paralysis they 
always affected the third nerve, most often 
alone, but sometimes in combination with one 
of the others. No example was encountered 
of this tumor affecting the fourth or sixth 
nerve alone. Meningiomas did not exhibit 
special characteristics in this regard, and 
were surprisingly infrequent as a cause of 
ocular paralysis. The other primary intra- 
cranial tumors, and also the metastatic tu- 
mors, predominantly sixth 
nerve. This was especially true in regard to 
tumors arising in the nasopharynx, all but 
one of which involved the sixth nerve, alone 
or in combination with others. The one tu- 
mor involved the third and fourth nerves 


involved the 


TABLE 10 
INTRACRANIAL NEOPLASM: EFFECT ON CRANIAL NERVES 


3 4 6 3and4 | j3and6 3, 4 and 6 

Pituitary tumor 14 0 0 5 1 3 23 

Meningioma 3 0 5 1 4 5 18 

Other primary 4 1 31 3 4 4 47 

Nasopharyngeal | 0 0 20 1 2 3 26 

Other metastatic 14 2 26 2 2 5 51 
Total 35 3 82 12 | 13 20 165 
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together, causing a paratrigeminal syndrome 
and narrowing of the pupil. In no case did 
the tumor paralyze an isolated third or fourth 
nerve. In three cases paralysis of the sixth 
nerve was bilateral. Most of the tumors 
were classified by the pathologist as lympho- 
epitheliomas. Such tumors are thought to in- 
vade the cranial cavity through the foramen 
lacerum ; as they meet the gasserian ganglion 
on their way upward the common early 
symptoms are pain and numbness in the 
distribution of the fifth nerve, followed 
shortly by abducens paresis.”'® The other 
metastatic tumors originated in scattered 
sites, most frequently the breast. 

To turn to Table 9, it can be seen that 
vascular disease, like trauma to the head, 
is distinguished by the relatively large num- 
ber of cases of paralysis of the fourth nerve. 
Approximately a third (45 cases) of the 
153 cases attributed to a vascular disorder 
occurred in patients who had diabetes. It was 
assumed that diabetes was responsible for the 
vascular disease, which in turn affected the 
nerves. Forty-five cases in 1,000 is approxi- 
mately the total incidence of diabetes found 
among patients admitted to the clinic for all 
causes. The nerve affected and the number of 
cases in diabetics were as follows: third 
nerve, 21 ; fourth nerve, five ; sixth nerve, 15; 
third and fourth nerves, two; third and sixth 
nerves, two. When the third nerve was in- 
volved, the paralysis was seldom complete 
and often only two or three muscles were 
affected. Among the 21 cases of isolated 
paralysis of the third nerve in diabetic pa- 
tients the pupils were normal in all except 
four, and, even in these, iridoplegia was in- 
complete. The pathogenesis in a case ex- 
amined at necropsy was demonstrated by 
Dreyfus and associates'' to be an ischemic 
infarct within the center of the nerve trunk 
due to occlusion of a nutrient artery. In this 
location it could readily spare the pupillary 
fibers which lie along the superior surface." 

Aneurysm paralyzed the third nerve more 
frequently than it did any of the other cranial 
nerves. In only two of the 64 cases of paraly- 


sis of an isolated third nerve were the pupil- 
lary fibers spared, and in neither of these 
was the clinical diagnosis confirmed by ar- 
teriography. These data are consistent with 
those of most other reports on the subject in 
establishing the value of pupillary reflexes 
in differentiating aneurysm from occlusive 
vascular disease as a cause of third-nerve 
paralysis. When pain in the eye or the side of 
the head accompanies oculomotor paralysis, 
as it sometimes does when diabetes is the 
cause’*"* and nearly always does when 
aneurysm is the cause, the diagnostician may 
be hard pressed to distinguish one from the 
other. The pupillary reactions yield valuable 
information. If they are normal the paraly- 
sis is probably due to occlusive vascular dis- 
ease ; if there is iridoplegia, paralysis is more 
likely due to aneurysm. 

The effects of aneurysm on the cranial 
nerves have been studied at necropsy by 
Hyland and Barnett’® and described under 
the following two main categories: (1) sud- 
den enlargement of the aneurysmal sac which 
caused half the cases and was manifested 
through stretching of the nerve, edema, or 
intraneural hemorrhage from venous ob- 
struction and consequent fibrous prolifera- 
tion ; (2) other mechanisms which accounted 
for the other half and included midbrain 
hemorrhage, kinking and displacement of the 
posterior cerebral artery, compression by 
herniation of the hippocampal uncus, and 
stretching or compression of the brain stem 
through sudden hemorrhage. My material in 
its present form does not lend itself to lo- 
calization of an aneurysm on specific ves- 
sels in the circle of Willis on the basis of the 
nerve affected. 

Other causes of paralysis of the third, 
fourth, and sixth cranial nerves comprised a 
few examples each of a wide variety of dis- 
orders. Some of the other causes are listed 
in Table 11. The infections were largely 
various forms of encephalitis and menin- 
gitis. Four of these followed mastoiditis and 
led to Gradenigo’s syndrome with its ab- 
ducens paresis. 
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TABLE 11 


MISCELLANEOUS CAUSES OF PARALYSIS 
OF CRANIAL NERVES 


Cranial Nerve 


Cause — 
6 Combinations 
Infections 16 | 6 
Poliomyelitis ; 1 0 2 
Syphilis | 6 0 7 2 
Multiple sclerosis 1 0 15 0 


Poliomyelitis accounted for one case of 
paralysis of the third nerve and two of the 
sixth, so few as to be without numerical 
significance. Some cases undoubtedly were 
overlooked, as I have not reviewed the clinic 
records of all poliomyelitis patients regis- 
tered during the period of this survey. Two 
reported surveys may serve as examples. One 
covered the years 1950 to 1952 at Baltimore’® 
and showed six cases of sixth-nerve paresis, 
in two of which the third nerve was involved 
additionally and in another both the third and 
fourth nerves in addition to the sixth. In the 
epidemic at Cleveland*’ in 1953 through 
1954, the third nerve was said to be involved 
in three of the 500 cases, but whether fibers 
to the pupils or eye muscles were affected 
is not stated ; the sixth nerve was interrupted 
in 10; the fourth was not involved. Clearly, 
in poliomyelitis abducens paralysis is the 
most frequent ocular complication. 

Among the cases attributed to syphilis 
(table 11) there was no example of isolated 
trochlear paralysis. In every case in which 
the third nerve was involved there was some 
degree of iridoplegia. The total of only 15 
cases of syphilis in 1,000 cases of ocular 
paralysis collected since 1944 presents a vivid 
picture of the efficacy of recent therapy. 
Compare this incidence of 1.5 percent with 
that in four other studies selected somewhat 
at random: Sauvineau* (1908, France) 48 
percent, Bielschowski® (1939, Germany) 26 
percent but 55 percent in his earlier statistics, 
Ochaporski® (1942, Russia) 52 percent, 
Sanna’ (1956, Italy) four percent. 

Multiple sclerosis accounted for paraly- 
sis in 16 cases: sixth-nerve paralysis in 15 


and third-nerve paralysis in one. There was 
no example of fourth-nerve paralysis, a find- 
ing encountered also by others.** ** Those pa- 
tients who had multiple sclerosis and who 
gave a history of having recovered from di- 
plopia were not counted in this survey. The 
single example of what appeared to be par- 
tial paresis of the third nerve concerned 
a patient who presented a slight weakness of 
the right inferior and superior rectus and 
inferior oblique muscles and a horizontal 
nystagmus of small amplitude on gaze to 
each side. There were a few cases of slight 
weakness of one or two of the vertically act- 
ing muscles, but in each instance there was 
associated hyperphoria or skew deviation or 
rotary nystagmus that appeared to account 
satisfactorily for the apparent weakness. The 
examples of paresis of one or both medial 
recti were attributed to internuclear lesions, 
and therefore discarded from this survey, as 
were the supranuclear lesions. Disturbances 
of the pupillary reactions, aside from those 
due to visual loss, that could be unequivocally 
ascribed to multiple sclerosis were not en- 
countered in this survey and must be rare. 

Other miscellaneous causes occurred in 
such small numbers that a review of them is 
pointless. Each is noted under the discussion 
of the nerve affected. 


SUMMARY 


A review of 1,000 cases of paralysis of 
the third, fourth, and sixth cranial nerves 
disclosed that the cause was not found in 
28 percent. Head injuries, about half of 
which were incurred in automobile accidents, 
accounted for 17 percent of the cases. An 
equal number were due to brain tumors, 
nearly half of which were metastatic. Vas- 
cular disease was thought to be responsible 
for about 15 percent. Aneurysm of the circle 
of Willis explained the paralysis in 11 per- 
cent of the cases, the majority involving the 
third nerve. The cause of paralysis in the 
remaining 12 percent was associated with a 
diversity of disorders. 

The Mayo Clinic. 


C. WILBUR RUCKER 


REFERENCES 


1. Rucker, C. W., Dyer, J. A., Smith, D. C., and Taub, R. G.: The causes of acquired paralysis of the 
ocular muscles. Am. J. Ophth., 41:951-955 (June) 1956. 

2. Wolff, E.: The Anatomy of the Eye and Orbit. (Including the central connections, development, and 
comparative anatomy of the visual apparatus.) New York, Blakiston, ed. 4, 1954, p. 260. 

3. Collier, }.: The false localising signs of intracranial tumour. Brain, 27:490-508, 1904. 

4. Sauvineau, C.: Paralysies des muscles de l'oeil. In Lagrange, F., and Valude, E.: Encyclopédie 
Francaise D’ophthalmologie. Paris, Octave Doin, 1908, v. 7, pp. 585-846. 

5. Bielschowski, A.: Atiologie der augenmuskellahmungen. In: Graefe-Saemisch Handbuch. Berlin, 
Verlag Von Julius Springer, 1939, ed. 2, v. 8, pt. 1, pp. 433-457. 

6. Ochaporski: Quoted by Scobee, R. G.: The Oculorotary Muscles. St. Louis, Mosby, 1947, p. 193. 

7. Sanna, M.: Eziologia e frequenze della paralisi oculari estrinseche. Rev. oto-neuro-oftal., 31:425-447 
(Sept.-Oct.) 1956. 

8. Rowbotham, G. F.: Acute Injuries of the Head: Their Diagnosis, Treatment, Complications, and 
Sequels. Baltimore, Williams & Wilkins, 1942, p. 194. 

9. Godtfredsen, Erik: Ophthalmo-neurological symptoms in connection with malignant nasopharyngeal 
tumours. Brit. J. Ophth., 31 :78-100 (Jan.) 1947. 

10. Lawley, M.: Nasopharyngeal carcinoma: An account of the cranial nerve lesions found in 185 cases. 
Australian & New Zealand J. Surg., 25:170-178 ( Feb.) 1955-1956. 

11. Dreyfus, P. M., Hakim, S., and Adams, R. D.: Diabetic ophthalmoplegia. Arch. Neurol. & Psychiat. 
77 : 337-349 (Jan.) 1957. 

12. Sunderland, S., and Hughes, E. S. R.: The pupillo-constrictor pathway and the nerves to the ocular 
muscles in man. Brain, 69: 301-309, 1946. 

13. Weinstein, E. A., and Dolger, Henry: External ocular muscle palsies occurring in diabetes mellitus. 
Arch. Neurol. & Psychiat., 60:597-603 (Dec.) 1948. 

14. Eareckson, V. O., and Miller, J. M.: Third-nerve palsy with sparing of pupil in diabetes mellitus: 
A subsequent identical lesion of the opposite eye. Arch. Ophth., 47:607-610 (May) 1952. 

15. Hyland, H. H. and Barnett, H. J. M.: The pathogenesis of cranial nerve palsies associated with 
intracranial aneurysms. Proc. Roy. Soc. Med., 47: 141-146 (Feb.) 1954. 

16. Murray, R. G., and Walsh, F. B.: Ocular abnormalities in poliomyelitis and their pathogenesis. 
Canad. M. A. J., 70:141-147 (Feb.) 1954. 

17. Engler, C. W., and Missal, S. C.: Involvement of the cranial nerves in poliomyelitis. Tr. Am. Acad. 
Ophth., 59:732-739 ( Nov.-Dec.) 1955. 

18. Savitsky, N., and Rangell, L.: The ocular findings in multiple sclerosis. In: Multiple Sclerosis and 
the Demyelinating Disease. Baltimore, Williams & Wilkins, 1950, v. 28, pp. 403-413. 

19. Marshall, D.: Ocular manifestations of multiple sclerosis and relationship to retrobulbar neuritis. 
Tr. Am. Ophth. Soc., 48 :487-525, 1950. 


IRIDOSCHISIS* 
A CLINICAL AND HISTOPATHOLOGIC STUDY 
Epwarp C. Asers, M.D. 
Champaign, Illinois 
AND 
Bertua A. M.D. 
Chicago, Illinois 
Loewenstein and Foster’ who first gave to 
this condition the name iridoschisis, which 
means separation of the iris into two layers 


and multiple rupture of the iris fibers. It is 
derived from the Greek work, “schisis,” 


A seemingly rare disease, reported only 15 
times in medical literature, was first described 
by A. Schmitt’ in 1922. He called it separa- 
tion of the anterior layers of the iris. It was 


* From the Christie Clinic, Champaign, and the 
Department of Surgery, Section of Ophthalmology, 
The University of Chicago. Read before the Chi- 
cago Ophthalmological Society, March 17, 1958. 


meaning cleavage. 
The appearance of this condition is rather 
characteristic. The anterior layers of the iris 
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become separated from the posterior layers. 
In some areas, the fibers are attached only at 
the ciliary body and at the iris sphincter 
and bulge forward in a curve. In some areas, 
the fibers become torn in two, sometimes at 
the iris sphincter and sometimes in the middle 
of the fibers. The fibers thus become sepa- 
rated and the ends float forward in the 
aqueous like water lilies in a pond. In other 
areas, only a few fibers seem to be pulled out 
of the stroma, just as one would tease a few 
threads out of a piece of cloth with a needle 
or crochet hook.’ These loose, floating fibers 
usually contain a small arteriole and may be 
straight, slightly curved, or curled. This con- 
dition usually appears in the lower half of the 
iris and, in a typical case, the upper half is 
grossly normal. The posterior layer of the 
iris is usually intact and the sphincter and 
dilator fibers function in the normal manner. 

The majority of the cases reported ap- 
peared in people over the age of 65 years. In 
this group, iris atrophy was a common con- 
dition and glaucoma was often associated 
with it. Secondary glaucoma was not a com- 
mon finding, nor did trauma seem to play a 
major part in a typical case. Severe lens 
sclerosis was also a common finding. Changes 
in the posterior segment of the eye were no 
more common than in patients in this age 
group without the disease. 

The cause of the disease is unknown. Be- 
cause the condition appears in the lower half 
of the iris only, gravity could be a major 
cause. The weight of the structure of the 
inner eye on the atrophic fibers, conceivably, 
might rupture them. Atrophy of the connec- 
tive tissue of the iris commonly seen as an 
aging process is probably the major cause. 
The fibers are thus weakened and some of 
them rupture and then float forward in the 
anterior chamber. Because of the peculiar 
structure of the blood vessels in the fibers, 
blood has never been seen in the anterior 
chamber. 

Up to the present time, only 15 cases were 
found reported in medical literature. Schmitt' 
reported a case of separation of the iris in 
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1922. His report was followed by those of 
Drabkin? (1923), Sander* (1925), Vogt* 
(1926), Imre® (1927), Dollfus® (1927), 
Loewenstein and Foster’ (1945), Loewen- 
stein, Foster, and Sledge*® (1948), and Gard- 
ner and Wier® (1949). The case reports 
by Shoenberg’® (1927), Linn and Linn" 
(1949), Viers** (1949), McCulloch*® (1950), 
and Haik, Lyda, and Waugh"* (1952), were 
the only ones in the American literature. The 
only case studied histopathologically is that 
of Loewenstein and Foster.” Our case, there- 
fore, is the second one put on record in which 
a careful histopathologic study of the eyes 
has been done. 

Some of the associated lesions commonly 
found by the authors just listed were evi- 
dences of iritis, iridocyclitis, glaucoma, endo- 
thelial corneal dystrophy, arcus senilis, and 
choroidal rupture. Trauma was thought to 
have been an etiologic factor in a few cases. 
General findings were not contributory. It 
was noted by some that most of the associated 
findings were those commonly seen in the 
aging process of the various intraocular 
structures. One might, therefore, believe 
that it may be a form of senile atrophy of the 
iris, but Loewenstein and Foster felt that it 
was a distinct entity set apart from mere 
senile degeneration. 


REPORT OF A CASE 


Mrs. J. E. S., aged 85 years, first appeared at 
the Christie Clinic in September, 1952, complaining 
of gradual, painless visual failure in both eyes over 
the past two years. She had had an eye examination 
11 years previously by an ophthalmologist now de- 
ceased, who gave her a pair of glasses but did not 
mention that there was anything wrong with her 
irises. He did tell her that she had mild cataracts. 

The patient stated that her general health was 
excellent, considering her age of 85 years. She 
reported that she had developed carcinoma of the 
left breast five years previously, for which she had 
had a radical mastectomy. Following this, she de- 
veloped what physicians have considered to be a 
severe herpes zoster over the left hemicranium, 
left neck, shoulder, and upper chest region. This 
was followed by marked residual neuritis, which 
continued to produce hyperesthesia, grade 4. Review 
of all other systems was negative. The last chest 
X-ray film for follow-up of the breast carcinoma 
was negative in 1952. 


707 


EDWARD C. ALBERS AND BERTHA A. KLIEN 


3 


Fig. 1 (Albers and Klien). Appearance of the right and left eyes of the case reported. Note the 
symmetry of the lesions. 


The physical examination revealed a scar on the 
bridge of the nose where a basal-cell epithelioma 
had been removed by the Dermatology Department. 
There was moderate superficial scarring of the skin 
over the left side of the neck, left shoulder, and 
pectoral region. Throughout the area, hyperesthesia 
was rather marked. She had an old mastectomy 
sear on the left chest and axilla. The blood pressure 
was 140/90 mm. Hg. The heart sounds were normal 
and the heart was not enlarged. Her lungs were 
clear. The abdomen was negative. 

Examination of the right eye (fig. 1) revealed a 
vision of counting fingers only. The lids and con- 
junctiva appeared normal. The cornea suffered from 
severe arcus senilis and mild endothelial dystrophy. 
The anterior chamber was slightly shallow. The 
pupil was round, and regular, and reacted normally. 
The upper half of the iris was normal. From the 3- 
to 7-o'clock positions, the iris stroma appeared to be 
separated from the pigment layer; most of the 
radial fibers of the iris seemed to be detached at 
the pupillary margin or broken in two in the middle 
and were floating freely in the aqueous. Some ap- 
peared straight and were single, others appeared 
in groups of three or four and were slightly arcuate. 
Other single fibers had curled ends. Each fiber 
seemed to contain a blood vessel full of bright red 
blood but there was no free blood in the anterior 
chamber. There was a little pigment floating in the 
aqueous but no cells. In several areas where the 
disease occurred, there were pieces of stroma 
pasted on the pigment layer. The sphincter of the 
pupil was intact, but there were a few rarefied areas 
in the pigment layer. The collarette was absent in 
the diseased area but was otherwise intact. The 
lens was uniformly opaque. After the lens was 
removed, mild choroidal atrophy throughout the 
fundus and mild arteriolar and choroidal vascular 
sclerosis were noted. The tension was 18 mm. Hg 


(Schigtz). 


The vision in the left eye was 20/200 and the 
patient could read 14/89. This eye (fig. 1), too, 
revealed severe arcus senilis, mild endothelial dys- 
trophy, a slightly shallow anterior chamber, and a 
dense nuclear cataract. The iris was normal except 
from the 5- to 7-o’clock positions where the appear- 
ance of the diseased iris was exactly the same as 
that of its fellow. The tension was 18 mm. Hg 
(Schigtz). 

Studies with the Thorpe gonioprism revealed that 
the angle was open. A little more pigment than 
normal was present over Schlemm’s canal. From 
about the 5- to 7-o’clock positions there were a few 
clumps of fibers bunched up in the angle so that it 
could not be seen in that area. 

In September, 1952, a successful intracapsular 
lens extraction was done on the right eye. At that 
time, a broad iridectomy was done and the excised 
iris was sent to Dr. Bertha Klien for study. Con- 
valescence was uneventful and the final corrected 
vision was 20/25 and 14/14. 

This patient was seen intermittently after that 
time. Her irises always appeared the same and the 
tension remained normal. She developed cardiac 
decompensation and died in January, 1957. Both eyes 
were removed by her family physician and were sent 
to Dr. Klien for study. 


HISTOLOGIC FINDINGS 


Five years prior to the post-mortem 
enucleation of both eyes, a piece of the right 
superior iris was obtained through total irid- 
ectomy during the procedure for lens ex- 
traction. The piece of iris was embedded in 
paraffin and the following observations were 
made in the sections: 

The sphincter portion of the iris was nor- 
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mal. Within the middle portion, the anterior 
and posterior layers of the iris were sepa- 
rated by a cleft at whose edge arose a few 
free floating strands of iris stroma, one of 
them containing a thick-walled blood vessel. 

There was no evidence of inflammation. 
The iridoschisis, which was clinically visible 
in the lower half of this iris, was merely indi- 
cated in the excised upper portion by a line 
of cleavage, formed probably by senile 
atrophy of the intermediate tissue which 
represents the link between the denser an- 
terior and posterior layers of the iris. 

The globes obtained post mortem were 
fixed in formalin, embedded in celloidin, and 
sectioned serially in the vertical plane. 


THE IRIs 


In the right eye which had undergone the 
lens extraction, a stump of iris adhered to 
the posterior surface of the cornea between 
the superior chamber angle and the inner end 


of the postoperative scar. Superior iris, still 
preserved at each side of the total coloboma 
in this eye, and the superior half of the left 
iris were better preserved than the inferior 
halves, although a distinct line of cleavage 
separated everywhere the anterior mesoder- 
mal from the posterior neuroectodermal por- 
tions ( fig. 2). 

The inferior halves of both irises presented 
similar pictures. The stroma of the pupillary 
portion was almost completely absent leaving 
sphincter and dilator muscles exposed (fig. 
3). Loosely connected strands of stroma, 
some of them carrying thick-walled, blood- 
filled vessels, were floating in the anterior 
chambers ( figs. 4 and 5). 

Within the ciliary portion, shreds of 
stroma were preserved around strands and 
clusters of vessels, many of them with homo- 
geneous walls. In some of them, this lack of 
structure of the walls was due to hyaliniza- 
tion, as shown by the van Gieson stain; in 


Fig. 2 
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(Albers and Klien). Inferior ciliary portion of left iris. (C) Line of cleavage formed by 
atrophy of intermediate tissue. (L) Obliterated vascular lumina near posterior neuro-ectodermal layers of 
iris. (V) Intact but hyalinized walls of arteriole in anterior portion of stroma. (H) Hamartomalike mass 
of neuro-ectodermal cells at ciliary ending of dilator muscle. (van Gieson, x65.) 
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Fig. 3 (Albers and Klien). Inferior pupillary portion of left iris. Only the posterior neuro-ectodermal 
portion of the iris remained. (Hematoxylin-eosin, x65.) 


others, there merely was a disintegration of 
the wall which left behind a shadowy outline 
of the former vascular boundaries ( fig. 2). In 
a number of capillaries and veins, the endo- 
thelial cells were laden with pigment, and 
there was some pigment dispersion in both 
eyes over the posterior corneal and the tra- 
becular surfaces. Fine pigment granules were 
also contained within the spaces of Fontana 
and within the endothelial cells of the collec- 
tor channels beyond the canal of Schlemm. 
There was moderate degeneration of the pig- 
ment epithelium of the iris, whose cells were 
flatter than normal, although its continuity 
was well preserved. At the pupillary border 
only, dissolution of some cells had led to the 
pigment dispersion. 

The lower angle of both anterior chambers 
was open; only one small fragment of iris 
stroma was found lying on the inferior tra- 
becula of the operated eye, suggesting that 
the apparently free-floating strands elsewhere 
were still attached to the iris at one point, 
probably by a central vascular core. 


In the inferior half of the right iris, there 
was a circumscribed thickening of the dilator 
muscle from which radiated a fanlike struc- 
ture of spindle cells with interspersed clump 
cells, very similar to that described by Loe- 
wenstein and Foster in their case of iridos- 
chisis. Similar cell accumulations were lying 
in several places at the ciliary ending of the 
dilator muscle in both eyes of our patient. 

There were no signs of inflammation in 
either iris. 


REMAINING STRUCTURES OF THE ANTERIOR 
AND POSTERIOR SEGMENTS 


The cells of the corneal endothelium were 
irregularly spaced and considerably rarefied 
in the central portions. At the upper limbus 
of the right eye, the postoperative scar was 
remarkably well and evenly healed. 

The left lens was in situ and the globular 
disintegration in the remnants of the other- 
wise fallen-out cortex indicated a cataract. 

There was marked hyalinization of the 
ciliary processes. The cells of the nonpig- 
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Fig. 4 (Albers and Klien). Strands of left iris stroma, some containing blood-carrying blood vessels, 
floating in anterior chamber almost touching the cornea. (Hematoxylin-eosin, x 28.) 


mented ciliary epithelium were flat and de- 
generated and, over extensive portions of the 
orbiculus region, bleblike detachments from 
the pigmented epithelium had formed. It was 
noteworthy that the major circle of the iris 
did not show any sclerotic thickening. 

The lower vitreous in both eyes contained 
a small amount of erythrocytes. This finding, 


together with the slight edema of the other- 
wise normal optic nerves and a low peripapil- 
lary retinal detachment by transudate was in- 
terpreted as due to ante-mortem terminal vas- 
cular paralysis. 

The retina of the right eye was normal 
aside from some cystic degeneration at the 
ora. The left retina contained a few small 


Fig. 5 (Albers and Klien). Inferior middle portion of right iris. (S) Strands of free-floating hyalin- 
ized vessels, some still carrying blood. (H) Hamartomalike mass of neuro-ectodermal cells connected 


with dilator muscle, similar to those in Figure 1. (Hematoxylin-eosin, 42.) 
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scattered hemorrhages along the inferior 
temporal vessels. Within the field of distribu- 
tion of an extremely sclerotic hyalinized su- 
perior arteriolar branch, there were numer- 
ous albuminous exudates, and at one place in 
the outer avascular layers of the retina, a 
striking new formation of blood vessels had 
arisen (fig. 6). 

The large and medium-sized choroidal ar- 
teries had thickened fibrous walls in both 
eyes, but only in the left eye were there areas 
of atrophy of the choriocapillaris. Corre- 
sponding to the largest of these areas just be- 
low the foveal region, there was a circum- 
scribed defect in the first retinal neuron 
(fig. 7). 

The outer elastic portion of Bruch’s mem- 
brane contained spotty calcifications at short 
intervals over the entire posterior polar re- 
gions, while the inner cuticular portion was 
thickened by partly granular, partly calcified 
(silver nitrate stain after Kossa) confluent 
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drusenlike excrescences. Over these plaques 
the pigment epithelium was flat and degen- 
erated although its continuity was preserved. 
In Bruch’s membrane of the left eye, there 
were a number of breaks and dehiscences 
through which fibroblasts had started to pro- 
liferate. 


CoMMENT 


Careful search of the literature has re- 
vealed no previous histopathologic study of 
the pure condition of iridoschisis unassoci- 
ated with other ocular disease. Loewenstein 
and Foster," who have written the first and 
apparently only previous histologic descrip- 
tion of this condition, excised one eye of their 
patient with iridoschisis for absolute glau- 
coma, and could not rule out completely the 
effect upon the iris of abnormal (lytic) meta- 
bolic products from the long-standing glau- 
coma. 

In our patient, aging processes in other 


Fig. 6 (Albers and Klien). Localized arteriosclerotic retinopathy in left (unoperated) eye along 
sclerotic superior arteriole. (T) Transudate. (H) Hemorrhage. Neovascularization of outer avascular 
retinal layers. Choriocapillaris well preserved, spotty calcification of Bruch’s membrane. (Hematoxylin- 


eosin, x 145.) 
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Fig. 7 (Albers and Klien). Localized disturbance of neuro- and pigment epithelium below foveal region 
in left (unoperated) eye, corresponding to area of circumscribed rarefication of choriocapillaris and larger 


vessels. (Hematoxylin-eosin, x 135.) 


tissues of the anterior and posterior segment 
were very obvious, some of them being iden- 
tical in the two eyes. Noteworthy differences 
were the numerous cracks and dehiscences in 


Bruch’s membrane in the operated eye, and 


the absence in this eye of the spotty degen- 
eration of the neuro-epithelium correspond- 
ing to areas of atrophy in the choriocapillaris, 
and of the arteriosclerotic retinopathy due to 
patchy obliterative retinal arteriolar sclerosis, 
so obvious in the unoperated eye. 

One might speculate that the extreme 
lowering of the intraocular pressure and the 
manipulations during the lens extraction had 
damaged the fragile calcified lamina basalis 
of the choroid, and further consider as a 
more remote possibility that these events 
might have improved the circulation in ret- 
ina and choroid during and for some time 
after the surgical procedure, postponing or 
ameliorating the consequences of angiosclero- 
sis. 

Regarding the peculiar circumscribed 
thickening of the dilator muscle found in 
Loewenstein and Foster’s and in our case, it 
would seem that one is dealing with a devel- 
opmental anomaly, unrelated to the process 
of iridoschisis, comparable to the hamartoma- 
like formations at the ciliary ending of the 


dilator muscle ( Klien"). These cell accumu- 
lations which show variable mixtures of 
spindle cells, cylindric cells, and clump cells, 
in keeping with the pluripotential properties 
of the cells of the secondary optic vesicle 
from which they arise, are not uncommon at 
the ciliary ending of the dilator muscle, ap- 
pearing to be rarer or perhaps only less 
noticeable in its middle portions. They were 
conspicuous in the two cases of iridoschisis 
because of the disappearance of the sur- 
rounding stroma. 

The process of iridoschisis appears to be- 
gin in the intermediary tissue between the 
denser anterior stromal and posterior muscu- 
lar portions, producing a line of cleavage at 
a rather early stage. Since the play of the 
normal iris muscles is considerable and con- 
tinuous and the anterior stroma is criss- 
crossed by increasingly sclerotic vessels 
which cannot follow the muscular action with 
their former elasticity and freedom of motil- 
ity, the remaining bridges of the intermedi- 
ary tissue are gradually torn and the anterior 
and posterior layers of the iris become sepa- 
rated. 

The immediate cause of the degenera- 
tion of the intermediary tissue is not clear. 
It is perhaps significant that the vessels 


802 


showing dissolution rather than hyalinization 
were found in the deep stromal layers near 
the dilator muscle (fig.2), while the hyalin 
vessels, many of them still filled with blood, 
formed the cores of the floating stromal 
strands. Thus, the essential pathologic change 
may not be sclerosis and hyalinization but 
an obliterative process. Its basis might be 
a hemodynamic regulating mechanism by 
which branches that arise at a more unfavor- 
able angle from the main vascular trunks in 
a given organ are shut off when circulation 
is becoming impaired in advanced old age. 
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SUMMARY AND CONCLUSIONS 

Histologic examination of two eyes with 
iridoschisis obtained post mortem after a 
clinical period of observation of five years 
during which a lens extraction in one of them 
restored vision to 20/25, permitted the defi- 
nite statement that neither trauma nor any 
type of associated ocular disease is the cause 
of this striking condition. It is in a small way 
a replica of natural death from the aging 
process. 

Christie Clinic. 

2615 East 76th Street (49). 
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STUDIES ON THE MORPHOLOGY AND PATHOLOGY* 


OF THE TRABECULAR MESHWORK IN THE HUMAN EYE 


J. Ronen, M.D., ano H.-H. Uncer, M.D. 


Freiburg im Breisgau, Germany 


Gonioscopy and the etiology of glaucoma 
have equally kept awake the interest in the 
trabecular meshwork. Although the older 
authors preferred sagittal sections, more re- 
cent researchers (Ashton, Brini, and Smith, 


*From the Institute of Anatomy, University of 
Mainz, Director: Prof. Dr. A. Dabelow; and from 
the Department of Ophthalmology, Freiburg im 
Breisgau, Director: Prof. Dr. W. Wegner. 


as well as Busacca, Flocks, Kurus, Rohen, 
Unger, Vrabec) have also used flat sections 
or flat preparations in order to obtain a thor- 
ough knowledge of the structure of the 
chamber angle. In our opinion the results 
thus far obtained may be summed up to 
show that there are three different tissue for- 
mations in the meshwork integrated into a 
functional unit: 
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TRABECULAR MESHWORK OF HUMAN EYE 


1. An equatorial, elastic reticulum which 
represents the mechanical basis of the tra- 
beculae and is able to be expanded, indirectly 
( Unger, and Rohen, 1957) as well as direct- 
ly, by contraction of the ciliary muscle- 
choroid system since a large portion of the 
anterior ciliary muscle sinews join not only 
the cornea and the scleral spur, but also the 
elastic reticulum of the meshwork proper 
(Rohen, 1956). 

2. A system of endothelial cells which 
communicates with the corneal endothelium, 
the endothelium of the iris, and the endo- 
thelium of Schlemm’s canal. 

3. Light-microscopically homogeneous sub- 
stances enveloping the elastic fibers and form- 


ing flat lamellas (fig. 1). 
According to Graumann and Rohen (in 
press) the following details are to be distin- 


guished: (a) a central ground substance la- 
mella, and (b) a superficial subendothelial 
basement membrane ( glass membrane ) which 
communicates with another basement mem- 
brane situated between Descemet’s membrane 
and the corneal endothelium and which has 
been observed by these authors. Descemet’s 
membrane does not extend to the trabecular 
meshwork. 

The pertinent literature was thoroughly re- 
viewed by Ashton, et al. We have recently 


and Unger). 
Tangential frozen section of the 
trabecular meshwork. Note the 
elastic reticula and the endothelial 
cells spread flatly between the oval 
pores. (<320.) 


Fig. 1 (Rohen 
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published and discussed new results concern- 
ing the anatomic and functional structure of 
the trabecular meshwork (Rohen, 1956, 
1957; Unger 1956, 1957) which makes a 
repetition of our findings in the present 
study unnecessary. 


MATERIALS AND METHODS 


We examined histologically, with regard 
to alterations of the corneoscleral trabeculae, 
the chamber angles of enucleated globes with 
primary or secondary glaucoma and of eyes 
without increased intraocular pressure, 
which had to be enucleated because of tumors 
or perforating injuries. We used sagittal and 
Hat sections. Stains were hematoxylin-eosin, 
Azan, van Gieson, Masson-Goldner’s tri- 
chrome PAS-McManus, | toluidine 
blue, and chrome-hematoxylin-phloxin ac- 


stain, 


cording to Gomori. 

Materials were 14 globes without glau- 
coma (five from children from two to six 
years of age) ; six eyeballs with absolute pri- 
mary glaucoma from persons 20 to 75 years 
of age; 22 globes with absolute secondary 
glaucoma, mostly from persons 30 to 83 
years of age ; making a total of 42 eves. 


FINDINGS 


1. Two sets of tissue in the region of the 
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Fig. 2 (Rohen and Unger). Reactions of the trabecular endothelium. Cell desquamations (D), vital 
storars (VS), mitoses (M), and amitoses as well as numerous different nuclear shapes (NS) are visible. 


1,000.) 


trabecular meshwork are of special impor- 
tance to the aqueous circulation, namely, en- 
dothelium and basement membrane. 


A. ENDOTHELIUM OF THE TRABECULAR 


MESH WORK 
In the normal eye the endothelium is fixed 
flatly within the trabecular meshwork (fig. 


1). With larger meshes in the reticulum it 
sometimes happens that pores stay open 
(Ashton). The smaller ones, however, are 
as a rule covered completely by endothelium. 
Mitoses occur, especially in pathologic reac- 
tions of the eye (inflammations, glaucoma), 
and so do, evidently, amitoses, which is dis- 
closed by the curious shapes of the nuclei 


- J. ROHEN AND H.-H. UNGER 
D VS NS 
, 
| 
D 


TRABECULAR MESHWORK OF HUMAN EYE 


etl 
in the wall 


Fig. 3 (Rohen and Unger). (Above) Cross section of Schlemm’s canal with adjacent meshwork in 
case of primary glaucoma with strong endothelial reaction. At the bottom of Schlemm’s canal one may 
observe conglomerations of desquamated endothelial cells. (Below) Flat section of the same trabecular 
meshwork. Numerous isolated endothelial cells in the meshes of the trabecula may be recognized. ({ Above] 
Azan stain, X 350; [below] chrome-hematoxylin-phloxin according to Géméri). 


(fig. 2). By these processes the endothelium (“pore tissue,” Flocks) (fig. 3). We also 
proliferates considerably and is apparently *found such multiplications of cells in eyes 
able to fill the sponge-pore spaces to such an with secondary glaucoma and in those with 
extent as to hamper the aqueous outflow and _ primary glaucoma. 

obliterate the inner wall of Schlemm’s canal We have demonstrated recently (Rohen 
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and Unger, 1957) that most probably these 
cells are capable of vital storage and, there- 
fore, have to be designated as retothelia of 
the angle (RES of the eye) (fig. 2). The 
storage of pigment has been known for a 
long time. With siderosis bulbi we found the 
well-known selective storage of iron in the 
endothelial cells of the meshwork. Further 
studies concerning storage of vital dyes are 
under way. 
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Figure 2 shows, however, that under path- 
ologic circumstances (secondary glaucoma, 
inflammatory reactions) these cells, by pha- 
gocytosis of foreign substances, may increase 
their load, grow considerably larger, and 
desquamate. We also think that those cells 
with a storage of bacteria and foreign bodies 
found in the aqueous by Amsler, Huber, and 
Verrey, in puncturing the anterior chamber, 
were the retothelia of the angle. 


Schlemm’s 


thickened 
basement 
membrane 


of the 


Trabeculae 


Fig. 4 (Rohen and Unger). (Above) Normal trabecula of a woman aged 49 years. (Below) Patient 
aged 74 years, suffering from absolute glaucoma, Note extreme thickening of trabecular lamellae. 
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Fig. 5 (Rohen and Unger) Flat 
sections of the trabecula. (a) Of a 
healthy, normal eye which had to 
be removed because of cancer of 
the sinus of Highmor (taken from 
a woman 49 years of age). (b) Of 
a 62-year-old patient with pri 
mary glaucoma. Strung irregular 
layers on the trabecular lamellae. 
(c) Of a patient aged 68 years. 
Secondary glaucoma. Almost com- 
plete conglutination of the thick- 
ened, hyalinized lamellae. Only a 
few oval pores are to be seen. 
Schlemm’s canal is not visible here, 
yet it is still open. (All three fig- 
ures, 350.) 


B. GROUND SUBSTANCES OF THE TRABECULAR 
MESH WORK 


The basement membrane of the trabecula is 
probably in close functional dependence upon 
the endothelium. It is homogeneous by light- 
microscopy. Stained with PAS, it proves 


heavily reactive to periodate ; however, it is 


not a metachromotope (Graumann and 
Rohen, in press). These authors found that 
as to its substance and structure the trabecu- 
lar meshwork is characterized by 

: a central ground substance lamella being 
lined on both sides by an “endothelial basement 


membrane system” specialized in the metabolic 
process, which is well known in connection with 
the capillaries. The adjacent membranes in ques- 
tion are directly connected with the basement mem- 
brane of the corneal endothelium. Glycoproteides 
are part of its building substance. . . . 

If these findings concerning the existence 
of a special basement membrane, situated be- 
tween the corneal endothelium and Desce- 
met’s membrane and which communicates 
throughout with the trabecular meshwork, 
can be further corroborated (as in the case 
of the corneal epithelium which can be con- 
sidered an established fact [Calmettes and 
co-workers, Graumann and Rohen] ), the na- 
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Fig. 6 (Rohen and Unger). Elliot trephination. Simple chronic glaucoma with cupping and loss of 
visual field. Note the thickening of the basement membrane of the trabeculae. (Orcein stain. Enlarged 
[above] x80; [below] x 200.) 


ture of this meshwork appears in a different 
light. It is, then, no longer justified to speak 
of a scleral meshwork (H. Virchow, 1910) ; 
rather of a modified corneal tissue or a spe- 
cialized endothelial basement membrane sys- 
tem. Therefore, we were not surprised when, 
upon observing various pathologic reactions 
of the trabecula, especially in cases of glau- 
coma or perforating injuries which ended in 
enucleation, we could prove quantitative and 


qualitative alterations (Rohen and Unger, 
1957), such as have been observed in other 
endothelial basement membrane systems of 
the organism, for example, due to old age, 
with arteriosclerosis, with follicle atresia in 
the ovary ( Watzka, 1957), or with atrophy of 
the seminal tubules (H. Stieve, 1955). 

2. Pathologic alterations of the meshwork 
with glaucoma. Thus we found, for example, 
in the eye of a woman patient, aged 74 
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lamellae (arrows). 


years, with simple chronic glaucoma, an 
enormous thickening of the basement mem- 
brane (not of the central ground substance la- 
mella), which had caused a noticeable nar- 
rowing of the trabecular slits. By applying 
histochemical stains and magnifying the 
slides considerably under the microscope, it 
was discovered that layers had formed on the 
thickened lamellae, the former showing vari- 
ous histochemical reactions. In most cases 
the reactivity to periodate decreases as the 
trabecula thickens. There is no indication of 
metachromacy. 

We rarely found this increase of ground 
substances in the trabecular lamellae to be 
as heavy as in the case pictured (figs. 4 and 
5); out of the six eyes with primary glau- 
coma examined, all had undergone changes 
of the basement membrane. In 22 eyes with 
secondary glaucoma 14 showed no alterations, 
eight were altered. There were no alterations 
of the basement membrane in inflamed globes. 
Out of 14 eyes with tumors or perforating 
injuries, there were two cases in which the 
basement membrane was altered. The trabec- 
ular lamellae thicken by deposition of light- 
microscopically homogeneous substances, a 
process which may be irregular and stop at 
different degrees. 
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Fig. 7 (Rohen and Unger). Flat section of the trabecular system of a child, aged four years, who suf- 
fered from perforating injury of the eye. (Azan; 450.) Note the irregular swellings of the trabecular 


In Figure 5-b it can be seen that numerous 
lamellae have been modified while others are 
completely unchanged. At first the elastic 
fibers at the center of the lamellae are still 
visible, later on (fig. 5-c) they are merged in 
the general process of hyaline consolidation. 
Even histologic examination of Elliot trephi- 
nations, that is, a biopsy of glaucomatous 
eyes (Unger, 1956) shows an alteration of 
the basement membrane (fig. 6). It is inter- 
esting to note that, for example, with perfor- 
ating injuries, this thickening of the trabec- 
ulae can be seen only occasionally. This causes 
curious shapes (fig. 7) of nodular, club- 
shaped swellings which are centered around 
a fiber lamella. 

If the chamber angle is already obliterated 
or made impermeable by goniosynechias, one 
may observe especially a considerable growth 
and a large conglutination of the homogene- 
ous substances. At this stage the elastic fibers 
are very often still well visible, whereas they 
disappear later on just like the endothelium 
itself (fig 8). We cannot decide whether it is 
in the endothelium or in the basement mem- 
brane that the degenerative process sets in. 
We have seen glaucomatous eyes in which the 
endothelial cells had enormously multiplied 
without any structural alterations of the base- 
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Fig. 8 (Rohen and Unger). Two cases of complete obliteration of the trabeculae by increase of the 
basement membrane and conglutination of lamellae in absolute glaucoma. (Above) (PAS stain according 
to McManus.) Note the heavily periodate-reactive coloring of the basement membrane. (Below) Cross 
sections of the elastic fibers still visible. (< 212.) 


ment membrane taking place (fig. 3), and, DiIscUssION 

vice versa, a considerable thickening of the We cannot therefore, as yet, make any 
membrane without the endothelium being af- definite statement as to the causal genesis of 
fected (fig. 4). these alterations. Hence it would be pointless 
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Fig. 9 (Rohen and Unger). Autolytic test. Both figures represent the same eye. (Above) Fixed im- 
mediately after enucleation. (Below) After 24 hours storage. Note complete dissolution of basement mem- 


brane by autolysis. ( Both pictures « 350.) 


to discuss, at this early stage of our investi- 
gation, the question whether the alterations 
shown are specifically glaucomatous and 
whether they are to be considered as primary 
or secondary processes. 

More comprehensive investigations have 
been 
give 
draw 


started upon. The present paper is to 
some introductory information and 
the attention to a whole series of ques- 
Teng, Paton, and Katzin have de- 


scribed degenerative changes in the outer- 


tions. 


most layers of the trabecular meshwork ; 
Francois, Rabaey, and’ Neetens, as well as 
Dvorak-Theobald and Kirk, recently ob- 
served a trabecular hypertrophy in eyes with 


glaucoma. It is, however, a well-known fact 
that the fibers of the 
thicker and “‘sclerosed” with advancing years 
or with glaucoma. 

Henderson speaks of a homogeneous sub- 


meshwork become 


stance similar to that composing Descemet’s 
membrane, which is laid down more and 
more by the covering cells with each advanc- 
ing decade. In some cases of glaucoma, histo- 
logically investigated, the meshwork showed 
a homogeneous structure with no interstices 
(Greeves, Polya, Sarti, Tartuferi) ; in other 
ones, the interspaces were replaced by a 
structureless homogeneous substance (de 
Vries). 
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In comiection with his description of a 
chamber-lining “glass-membrane” in glau- 
comatous eyes Reese thought the endothe- 
lium to be capable of its production under 
certain provocations. This cuticular product 
of the endothelial cells sometimes is laid 
down primarily in the interstices of the tra- 
beculae ; and the tendency is for the inner la- 
mellae to be affected more than the outer. 
This may be the cause of the trabecular ob- 
struction. It seems possible that Reese’s find- 
ings are similar to ours but the figures in his 
paper only show that the trabecular area is 
replaced by homogeneous tissue sparse in 
nuclei. These alterations are not exactly 
those which we are trying to describe. 

Due to the nature of the material used by 
Teng, Paton, and Katzin (eye-bank eyes) 
the basement membrane disintegrates com- 
paratively easily and disappears almost com- 
pletely by autolysis. Therefore we have car- 
ried out fixation and autolysis experiments. 
One result can be seen in Figure 9. After the 
globe had been kept cool for 24 hours, the 
basement membrane had diminished to a large 
extent (fig. 9-b). This fact is another indica- 
tion of the affinity to other basement mem- 
branes in the organism where solubility is ex- 
tremely important for metabolism and perme- 
ability. If one considers the main part of the 
meshwork as an “endothelial basement mem- 
brane system,” the genesis of some symptoms 
might possibly be interpreted as a conse- 
quence of an alteration of this system, in 
which process the chemically unstable basic 
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substance of the meshwork reacts with vari- 
ous effects by various degrees of solubility. 


SUMMARY 


We investigated the structure of the tra- 
becular meshwork and some of its pathologic 
reactions. It was to be seen that the equato- 
rial elastic reticulum which represents the 
mechanical basis of the trabeculae changes 
very little in case of disease, while the endo- 
thelium and the “glass membrane” connected 
with it show characteristic reactions. 

The endothelium is capable of vital storage 
and hence ought to be designated as retothe- 
lium. The cells are able to increase, multiply, 
and desquamate, with structural alterations 
becoming evident. 

The “glass membrane” is comparable to a 
basement membrane and can react by an in- 
crease of substance in various cases of glau- 
coma, as well as in globes enucleated because 
of tumors or perforating injuries. In eyes 
with absolute glaucoma this process reaches 
extreme degrees, so that in this way, too, the 
angle becomes obliterated. This must be dis- 
tinguished from the reactions of a central 
ground substance lamella which envelops the 
elastic fibers of the trabeculae. The increase 
of the resistance to outflow might thus be ex- 
plained morphologically. In agreement with 
Graumann and Rohen we suppose the exist- 
ence of an “endothelial basement membrane 
system” for which laws similar to those for 
the wall of the capillaries may be valid. 


Schumannstrasse 14. 
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NEWER OPTICAL AIDS FOR CHILDREN WITH LOW VISION* 


James E. Lespensoun, M.D. 
Chicago, Illinois 


A major campaign of the National Society 
for the Prevention of Blindness stresses the 
theme that all persons, especially children, 
must be given every opportunity to utilize 
fully whatever sight they possess. Of the 
33.5 million in the school popluation of the 
United States, 8.5 million require eye care 
for adequate far and near vision. Sight- 
saving classes for children with a correctible 
acuity of only 20/70 to 20/200 have an en- 
rollment of 60,000. 

These partially seeing children respond 
well to appropriate methods of visual educa- 
tion. Our recognition of their special educa- 
tional status is due in great part to the late 
Mrs. Winifred Hathaway whose unique 
monograph, “The Education and Health of 
the Partially Seeing Child,” published post- 
humously in 1955, is a fitting memorial of a 
life devoted to this cause. 


* From the Department of Ophthalmology, North- 
western University Medical School. Read before 
the International Council for Exceptional Children, 
Kansas City, Missouri, April 9, 1958. 


Approximately five percent of the legally 
blind in this country, or about 15,000, are 
under 20 years of age. Of these 60 percent 
have a little sight, which ranges from vague 
light perception to 20/200 in the corrected 
better eye. Amblyopia, or uncorrectible poor 
vision, is more prevalent in rural than in 
urban areas ; and in Negroes, Mexicans, and 
Indians than in white children. Among Ne- 
groes the ratio is at least double that in the 
white population. 

At present about 60 percent of the ambly- 
opia in children is of prenatal origin. Pre- 
maturity by itself, even when not resulting 
in retrolental fibroplasia, frequently deter- 
mines amblyopic myopia. Infective diseases 
account for over 20 percent; accidents for 
about 10 percent. The danger from accidents 
cannot be overemphasized; more children 
from one to 14 years of age die from acci- 
dents than from all known childhood dis- 
eases. 

Most students with normal intelligence and 
motivation who have sufficient vision to walk 
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about unaided, that is 4/200 or better and 
a fair peripheral field, can be fitted an optical 
aid with which they can read. A young reader 
who holds the print near his nose is not 
necessarily highly myopic. Amblyopia may 
be the handicap. The short range produces 
magnification since the retinal image at a 
three-inch distance is five times larger than 
that at 15 inches. is the 
principle of spectacle magnifiers which sim- 
ply enable one or both eyes to focus sharply 
at a certain short range. Magnification is 
obtained by merely reducing the reading dis- 
tance. Children seldom have the rigid habits 
of elderly persons and hence have less 
difficulty in adjusting to a very close focus. 
Because of their available accommodation 
less spectacle magnification is required to at- 
tain the desired near acuity so that the sim- 
pler and less expensive aids are usually effec- 
tive. Those already trained in braille, how- 
ever, have but little inclination to struggle 
with visual aids. 

In screening workers at The Chicago 
Lighthouse, who had been educated in 
schools for the blind, several were found to 
have enough vision to use optical aids effec- 
tively but nearly all preferred to continue 
with their familiar braille. Optical aids 
should not be fitted unless the ocular pa- 
thology is reasonably stationary. Progressive 
cataract and diabetic retinopathy, for in- 
stance, are ordinarily definite contraindica- 


In essence this 


tions. 
IMPROVEMENT OF DISTANT VISION 


The conduction of a clear image to the 
retina may be impeded by errors of refrac- 
tion or affections of the ocular media. The 
pinhole disc can usually differentiate these 
conditions from the perceptive type of visual 
impairment. The pinhole enhances the acuity 
in a conductive impairment that is not too 
diffuse or extensive, but it worsens the vision 
in perceptive deterioration. Should the poor 
sight be due to an anomaly of tefraction, an 
adequate correction provides better vision 
than that through the pinhole, owing to the 


JAMES E. LEBENSOHN 


greater amount of light entering the eye. 
Every amblyope should be given a careful 
refraction as not infrequently the benefit thus 
obtained is surprising. Amblyopic vision re- 
quires that the test distance be shifted to 10 
feet and extra large letters ranging from 
20/800 down are often of service. Those 
using a mirror on a stand can obtain the 
10-foot distance readily by moving the mir- 
ror. An imperfect correction lessens the 
efficiency of a magnifying device since the 
blur effects of astigmatism are likewise en- 
larged by magnification. 

In certain corneal affections, such as coni- 
cal cornea, discrete opacities, and irregular 
astigmatism after injury, though the pinhole 
improves acuity, no spectacle lens may be of 
value. In such cases the contact lens may 
often restore excellent vision. Multiple-pin- 
hole spectacles are a less efficient alternative 
because of the reduced brightness and the dis- 
turbing light mosaic produced by the pinhole 
pattern. In unilateral aphakia, the contact 
glasses permit binocular vision and avert 
the divergent squint that may otherwise 
follow. Contact glasses are also of particular 
value in high myopia ; with them a myope of 
—20D. gains 45-percent enlargement of the 
image, a fuller fiell, elimination of corneal 
astigmatism, and avoidance of the prismatic 
and peripheral distortions of strong specta- 
cles. 

Telescopic spectacles have serious limita- 
tions, but there is no other device that can 
aid distant vision regardless of the kind of 
ocular pathology.’ The observer must main- 
tain a stationary position since telescopic 
magnification is accompanied by a corre- 
sponding magnification of motion and reduc- 
tion of field. Low-power telescopes, such as 
the comparatively inexpensive Lamont or 
Wollensack sport-glasses, are helpful at 
school for seeing the blackboard and watch- 
ing demonstrations; and at the theater or 
cinema. They are unnecessary for viewing 
television as adequate magnification is ob- 
tained by getting close enough to the screen. 
Though a person with 8/200 vision and an 
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intact field can travel unaided, he cannot read 
street signs or identify buses. For this pur- 
pose a pocket telescope is useful, such as the 
six-power penscope. The field is only eight 
degrees but it is large enough to following 
moving objects if held in a steady hand. 
AIDS FOR NEAR VISION 

For aiding near vision five general types 
of magnifying devices are available; hand 
magnifiers or loupes, high plus additions, 
telescopic units, aplanatic magnifiers wedged 
in a spectacle lens, and apparatus for pro- 
jection enlargement. The amplification should 
be no greater than is required for the per- 
son’s predominant need, as increasing mag- 
nification reduces inevitably both reading 
distance and field. 
LouPES 

A convex lens is the simplest form of 
magnifier and is widely used as a hand read- 
ing glass.* The best design is plano-convex 
with the flat face toward the eye. The use- 
ful field seldom exceeds 10 to 12 degrees. A 
reading lens with a suitable hyperbolic sur- 
face is now available, molded in clear plas- 
tic, which covers sharply a much larger field 
than its spherical counterpart. These aspheric 
plastic magnifiers, obtainable in various 
strengths from 4.5 to 20D., have the inci- 
dental advantages of light weight and high 
resistance to breakage. Magnifiers stronger 
than 10D. should have a supporting device 
to maintain a fixed distance. Children secure 
a greater magnification when the adjustment 
requires use of the accommodation as in the 
four-times Plasta cataract reader for which 
the elderly must use their presbyopic correc- 
tion. A loupe with a thread screw can com- 
pensate simple refractive errors by screwing 
the lens down for myopia or up for hyper- 
opia. Magnifiers with built-in illumination, 
supplied by a battery, are especially helpful 
in perceptive depression. 

In computing magnification the amplified 
image is compared to that at the nearest point 
of distinct vision of the normal eye, which 


has been arbitrarily set by optical physicists 
at 10 inches or 4.0D. vergence. According 
to this convention the enlargement produced 
by a magnifier is found by dividing its diop- 
tric power by four, or dividing 10 by its 
focal length in inches. Conversely the focal 
length in inches is determined by dividing 10 
by the magnification. Thus a five-times Hast- 
ings lens has a focal distance of two inches. 
The diameter of the field of view is always 
somewhat less than the focal length. Depth of 
focus refers to the range that a magnifier 
can be moved toward or away from an object 
and still maintain a sharp image. Depth of 
focus, reading distance and field of view 
shrink simultaneously as the power increases. 


SPECTACLE MAGNIFICATION 


Any lens or lens combination employed as 
a loupe can be mounted in a frame and used 
for spectacle magnification. As long as the 
object is precisely at the anterior focal point, 
increasing the distance of the lens from the 
eye reduces somewhat the field but does not 
compromise the image. Hence the additive 
power can be attached to a headband, as in 
the Magnifocuser, or secured by a swivel 
clip to the distance lens of the better eye, as 
in Behr’s spectacle loupe, an inexpensive de- 
vice commonly used by watchmakers. Behr’s 
spectacle loupes can be rotated readily in or 
out of position and are available in focal 
lengths of six to 1.5 inches. 

In bilateral amblyopia of moderate degree 
both eyes may be fitted with plus additions, 
up to 5.0D., as better vision, a larger field, 
and greater depth of focus result from bin- 
ocular vision." The increased convergence 
can be relieved by setting the lenses or bifocal 
segments at less than the true interpupillary 
distance. 

For monocular vision high plus additions 
of eight, 16, 24, and 32 diopters are now 
available. High plus additions have the ad- 
vantages of simplicity, economy, and con- 
ventional appearance and are to be preferred 
when applicable. Aspheric glass and plastic 
lenses are now marketed that give a larger 
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effective field at high magnifications than 
spherical lenses.* The difficulty of illumina- 
tion at a close reading distance—when the 
print is in the shadow of the face—can be 
overcome by a light attached to the frame and 
supplied by a battery held in the pocket. An 
attachment to the frame can also prefix the 
lens-to-object distance so that a sharp focus 
is steadily maintained. 


TELESCOPIC AIDS 


Several types of telescopic aids for near 
vision are available.* The cheapest is a mo- 
nocular appliance of twofold magnification 
that can be clipped over the spectacle lens of 
the better eye. In the Kollmorgen instrument 
the distance correction and the reading addi- 
tion snap on to the rear and front of the 
telescopic unit respectively, thus adding flexi- 
bility but also weight to the apparatus. Tele- 
scopic spectacles for near use of 3.5 mag- 
nification have a field of two inches, the width 
of the narrow newspaper column found in 
the tabloids. With higher magnification the 
field is proportionately less. 

In the Univis telescopic spectacle lens, a 
Steinheil cone is inserted through the distant 
correction at the position that a bifocal seg- 
ment occupies. This gives the spectacles a 
bizarre appearance but also several advan- 
tages—lightness in weight, adaptability to 
any frame, and a portal for distant vision 


*Ronchi, in Optics: The Science of Vision, 
translated from the Italian into English (1957), 
questions whether amblyopes can appreciate the 
improved image that results from a more perfect 
lens. My clinical tests, designed to test this point 
show that they do. A typical example concerns a 
veteran of the Korean conflict, who suffered from a 
mine explosion, bilateral corneal opacities, and cata- 
racts. After a corneal transplant in one eye, followed 
later by removal of the cataract, he was fitted with 
a +32D. add with which he could read six-point type 
except when the contrast was poor as in a folder 
with black type on brown paper. With a +30D. Volk 
conoid lens, he could read this folder and even four- 
point type in the newspaper. The Volk conoid lens, 
however, cannot be prepared as a bifocal. Recently 
the American Optical Company has developed 
“Aolite” aspheric lenses in scratch-resistant plastic 
with <8, «10, and X12 magnification that are of 
lighter weight and lower price. 
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above the telescopic cone. The Bechthold and 
Feinbloom telescopic spectacles are air-spaced 
compound lens systems in which lightness is 
achieved by using plastic lenses and incor- 
porating the refractive correction into the 
near lens. 


TRIPLE APLANATS 


The triple aplanat, popularly known as the 
Hastings lens, is a cemented triplet consisting 
of a biconvex lens of crown glass between 
two negative lenses of flint. It gives a sharp 
field that is free from chromatism and dis- 
tortion. A seven-power Hastings lens has the 
same magnification as a simple 28D. lens but 
without the distortion that limits the resultant 
field. Compared to a telescopic combination 
of similar power, the Hastings lens gives a 
larger field but at half the reading distance. 
Like the Univis telescopic unit, the triple 
aplanat is inserted completely through the lens 
at the patient’s usual reading level. Triple 
aplanats are available in three to 20 power 
and are cheaper than a comparable telescopic 
device. For the sake of lightness a plastic 
carrier lens is used. 

The triple aplanat is the most effective de- 
vice for aiding severely amblyopic vision. A 
young woman with bilateral central scotomas 
and a visual acuity of 10/200 in each eye 
reads five-point at three inches with a <5 
triple aplanat, which she prefers to the Fein- 
bloom telescopic spectacles previously worn. 
She is working as a full-time typist at The 
Chicago Lighthouse. A man with Leber’s op- 
tic atrophy and 6/200 acuity in his better eye 
reads five-point at three inches with a seven- 
power triplet and is thus able to follow speci- 
fications in the workshop. Usually after a 
month's practice a book page can be read in 
half the time than when the aid was first used. 


PROJECTION ENLARGEMENT 


Magnification of opaque material by pro- 
jection from a Balopticon is familiar in the 
classroom. In an adaptation of this principle 
reading material is projected on a screen 
similar to that in the familiar television set. 
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The model evolved by the Franklin Institute 
enlarges X3 and X5 and is useful for those 
with vision above 15/200. The Megascope, 
sponsored by the American Foundation for 
the Blind, magnifies X12 and 25 and has 
helped some cases with vision as low as 
4/200. The magnification figures are for 
viewing at 16 inches; at half that distance 
the magnification is doubled. Projection mag- 
nification is unsuccessful when the light sense 
is much diminished, as in optic atrophy. 
CLINICAL SURVEY 

Optical aids find their greatest usefulness 
in helping near vision.* Generally, the most 
serviceable are those prepared as bifocals. 
They are apparently valueless if the corrected 
acuity is below the counting of fingers at 
four feet. Above this minimum 50 to 75 per- 
cent of the severely amblyopic can be assisted. 
When more than twofold magnification is 
necessary the desired goal is often best 
achieved gradually. More than one aid may 
be required. A student was prescribed origin- 
ally telescopic spectacles with which he saw 
the blackboard better and with the near addi- 
tion read ordinary textbooks. He was later 
fitted with a X10 triplet so that he could read 
when necessary the finer print of footnotes 
and references. 

Though an adequate optical correction of 
refractive errors renders the measurements 
of far and near visual acuity parallel, the 
two not identical—near 
vision being slightly less acute—as accommo- 
dation and fixation are usually adjusted more 
precisely for distance than for near.” How- 
ever, near vision may be better than that for 
distance in cases of peripheral opacities of 
cornea or lens, irregular astigmatism, or 
pendular nystagmus.* Following a battery 
fluid explosion, a youth required enucleation 
of one eye and the other eye after healing 
had scattered corneal opacities, irregular 
astigmatism, and an unimprovable 20/200 
vision. Nevertheless, a 1.7 telescopic unit 
with a reading addition of 4.0D. allowed 
him to read four-point type, the average nor- 
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mal near acuity. The vision for near is 
markedly poorer than that for far in the 
presence of a central opacity of the cornea 
or lens or of an incomplete central scotoma. 

A minimal requirement for near vision is 
ability to read newspaper or six-point type. 
The 1955 official formulation of visual effi- 
ciency revalues radically the disability incur- 
red by poor near vision. While the visual 
efficiency assigned to six-point type is 90 
percent, that allotted to eight-point is now 
only 50 percent. Testing of low vision is 
facilitated by the new transilluminated near 
vision kit in which any variety of small 
slides can be inserted. By this means the 
brightness of the print remains constant 
regardless of the distance from the eyes. 
The apparatus has the interest of novelty 
while the small slides stimulate attention. As 
the semisighted need all the clues they can 
get, running text is to be preferred,’ though 
tests that demand no literacy are also in- 
cluded. 

In small macular lesions the spreading 
effect of magnification often gives a better 
acuity than would be anticipated. As the 
field of view is reduced by every magnifying 
device, these visual aids are not too helpful 
in advanced cases of glaucoma, optic atrophy, 
or retinitis pigmentosa where the visual field 
is already very contracted. Since a marked 
diminution of contrast occurs with partial 
cataract, much magnification is not then ac- 
ceptable as the contrast is further reduced 
thereby." In these cases a reading slit in 
black cardboard is a useful accessory ; it helps 
to keep the place, concentrates the attention, 
and masks off the light from nearby brighter 
areas. In partial cataract, the reading slit by 
reducing the veiling glare often effects a re- 
markable improvement in reading vision. 

The past few years have witnessed a re- 
vival of interest in optical aids, significant 
new developments in this field, and the 
establishment of many visual aid centers in 
this country and abroad. Such projects are 
now active in New York, Brooklyn, Phila- 
delphia, Baltimore, Pittsburgh, Chicago, St. 
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Louis, Los Angeles, Oklahoma City, and 
Charlotte, North Carolina. To determine 
what aid is best for a particular patient re- 
quires experience and judgment. Success 
demands patience and confidence from both 
the subject and the examiner. 

Of the last 200 cases examined at The 
Chicago Lighthouse, having uncorrectible 
acuity of 20/80 to 5/200, about 75 percent 
were enabled to read six-point type or better. 
One student with congenital amblyopia and 
pendular nystagmus had previously tran- 
scribed in braille and followed his assign- 
ments through the service of a reader. Since 
using the optical aid, a X 10 triple aplanat, he 
now does his own reading. Another student 
with bilateral familial macular degeneration 
was fitted with a Wollensack three-power 
binocular telescope and a X10 triplet. His 
mother sent the following acknowledgment: 

“Stuart writes that the binoculars help him 
to see the drawings and writing on the 
blackboard. The reading glasses enable him 
to look up words in the dictionary for him- 
self and read his own mail as well as his 
textbook assignments. Thank you for all that 
you have done.” 

Another case of bilateral familial macular 
degeneration responded well to bilateral adds 
of 4.5D., and his academic average rose 
from C- to B. A visual aid enabled a youth 
with retinitis pigmentosa to study music and 
realize his desire of performing in the church 
choir. 

One more case should be cited: 

A six-year-old child with retrolental fibro- 
plasia had no vision in one eye and in the 
other uncorrectible 20/100 acuity. With a 
+8.0D. bifocal add he read four-point in the 
illiterate chart. He entered school with nor- 


mal-sighted children and was given, as ad- 
vised, front seat placement. His parents 
report that his progress has been entirely 
satisfactory. 

Amblyopic myopes of high degree, though 
seeing poorly with their distance correction, 
often read fairly well without glasses. Such 
patients can be fitted advantageously with 
what one may call reverse clerical glasses— 
rimless spectacles with the lower part of each 
lens cut off three mm. below the center. The 
following case illustrates a typical indication 
for this special form: 

A nine-year-old child with amblyopic myo- 
pia and pendular nystagmus, caused by pre- 
maturity and over-treatment with oxygen, re- 
quired —10.0D. sph. bilaterally with which 
her acuity was barely 10/200. Without 
glasses, she read five-point type at four-inch 
distance and achieved excellent grades in the 
regular classes of the public school. 

Forty years ago our educational systems 
had no alternative for partially seeing chil- 
dren but the braille schools where instruc- 
tion proceeded by necessity at one-fourth the 
rate of normal-sighted children. The advent 
of the sight-saving class changed the picture 
and enabled such children to approximate 
normal progress. As the cases cited illustrate, 
the education of the semisighted may be 
aided greatly by optical devices, and their use 
can expand considerably the number of 
children adaptable to visual education. In any 
individual case a prognosis of the long-range 
value of an optical aid cannot be made en- 
tirely on the basis of visual acuity and ocular 
pathology since intelligence and background, 
perseverance, and motivation are nearly of 
equal importance. 

4010 West Madison Street (24) 
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EVALUATION OF A MODIFIED BLASKOVICS OPERATION 
(ILIFF TECHNIQUE) FOR BLEPHAROPTOSIS* 


Ropert A. ScutmMek, M.D. 
New Orleans, Louisiana 
AND 
Pau. L. Cusicx, M.D. 
Detroit, Michigan 


From 1954 through early 1957, 115 modi- 
fied Blaskovics operations based on the Iliff 
technique for ptosis had been performed at 
various Detroit hospitals. Their evaluation 
is of interest, since there has been no previ- 
ously published study of this size on results 
with the Iliff modification. Since Dr. Iliff 
described his technique in 1954," it has be- 
come a favorite choice of many surgeons for 
ptosis with levator action. The usual reviews 
of ptosis classifications and operations have 
been omitted from this paper, since they are 
adequately covered in literature.** 

It should be emphasized that Dr. Verhoeft 
originated this type of modified Blaskovics 
operation before 1930.° The fact that he did 
not report it in a formal publication does not 
detract from the credit due him. There are 
others, particularly Dr. Guyton,’® who have 
been using this operation for many years 
before Dr. Iliff’s report. Despite these priori- 
ties, we concur with the title “Iliff modifi- 
cation,” since it is already in common use, 
and Dr. Iliff developed this modification in- 
dependently, published it first, and has popu- 
larized it. 


* Presented at the 16th annual meeting of the 
Wilmer Residents’ Association, Baltimore, April 
5, 1957. The cases reported herein were collected 
from the Department of Ophthalmology, Henry 
Ford Hospital, and from Children’s Hospital, Prov- 
idence Hospital, and Receiving Hospital of Detroit. 


OPERATIVE TECHNIQUE 


All of the 115 modified Blaskovics opera- 
tions included in this series had a block resec- 
tion of the levator and tarsus with conjunc- 
tiva as in the Iliff modification. The general 
technique of the operation and its variations 
as employed by us is reviewed herewith: 

The conjunctival route is always used. The 
upper lid is everted with a lid retractor (fig. 
1A). With sharp-pointed scissors, buttonhole 
stab incisions are made just medial and later- 
al to the superior edge of the tarsus to enter 
the potential space between the upper seg- 
ment of the tarsus and the septum. One jaw 
of a ptosis clamp (either a Berke or Iliff type 
clamp, or a small, curved hemostat) is passed 
into the temporal buttonhole, then passed 
across the lid beneath the upper border of the 
tarsus, and out through the nasal buttonhole 
(fig. 1B). The jaws are clamped together. 
Usually, there is no marked resistance to the 
passage of the clamp between the septum and 
the upper segment of the tarsus. Marked re- 
sistance to passage of the clamp can be re- 
lieved by inserting blunt-tipped scissors in 
each buttonhole and bluntly dissecting toward 
the center of the lid between skin and tarsus. 
An incision is made distal to the clamp, 
through the tarsus but relatively close to its 
upper border. Hemostasis will have been 
achieved largely by virtue of having clamped 
the superior portion of the tarsus. 
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Fig. 1A (Schimek and Cusick). The upper lid 
has been everted with a lid holder. With sharp- 
pointed scissors, buttonhole incisions are made 
medial and lateral to the superior edge of the 
tarsus to enter the potential space between the 
upper segment of the tarsus and the skin. 


fg 


Fig. 1B (Schimek and Cusick). One jaw of a 
Berke ptosis clamp has been passed into the tem- 
poral buttonhole, passed across the lid between 
tarsus and skin, and out through the nasal button- 
hole. The jaws are clamped together. An incision 
is made distal to the clamp through the tarsus close 
to its upper border. 
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Fig. 1C (Schimek and Cusick). By sharp and 
blunt dissection the levator, Mueller’s muscle, and 
the conjunctiva are separated as one layer from the 
lid and septum orbitale toward the level of the 
upper fornix. 


In lids which have had previous levator 
and tarsal resection, it usually is desirable 
to preserve the remaining tarsus, limiting the 
resection to the levator. In these, buttonhole 
stab incisions are placed so the clamp is 
passed beneath the junction of levator with 
tarsus. Passage of the clamp generally is 
easy and hemostasis good, even in these in- 
stances. If desired, a partial tarsectomy can 
be performed later in the operation as a sepa- 
rate step (as in the original Blaskovics op- 
eration) before the placement of sutures. 

By sharp and blunt dissection, the levator, 
Mueller’s muscle, and conjunctiva are sepa- 
rated as one layer from the lid and orbital 
septum (fig. 1C). At this stage of the opera- 
tion, technique may vary. In the majority of 
cases in this series, a minimum of dissection 
was performed with no cutting of the levator 
horns (as in the original Iliff technique). In 
this majority, a levator resection of 10 mm. 
was the average for cases of congenital 
ptosis. A minority of cases had a more ex- 
tensive dissection of the levator with cutting 
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of the medial and lateral horns. In this 
minority, the average amount of levator re- 
section varied from 12 to 18 mm. 

In all cases, sutures are 
passed through conjunctiva and levator at a 
measured distance from the cut border of the 
tarsus (fig. 1D). Four or five double-armed 


double-armed 


sutures are routinely used. The levator is re- 
sected two mm. in front of the suture line. 
The sutures are passed through the lid an- 
terior to the tarsus to emerge about four mm. 
above the lashline (fig. 1E) and are tied. In 
this series, either catgut (P. L. C.) or silk 
(R. A. S.) was used. In those cases which 
had minimal dissection around the levator 
(the majority), if the ptosis was moderate 
and levator action good, the sutures were not 
passed through the orbital septum; but in 
those with marked ptosis and poor levator 
action, the sutures included a bite through the 
orbital septum about four mm. back of its 
edge (P. L. C.). The latter technique utilizes 
the elastic tension of the septum to help ele- 


double- 


Four 
armed sutures are then passed through the layer of 
conjunctiva, Mueller’s muscle, and levator about 


Fig. 1D (Schimek and Cusick). 


12 to 16 mm. from the free border. Excision is 
performed two mm. in front of the suture line. 


Fig. 1E (Schimek and Cusick). The sutures are 
passed through the lid anterior to the tarsus to 
emerge about three to four mm. above the lash 
line and are tied. 
vate the lid. In the minority of cases with ex- 
tensive dissection around the levator (and 
greater amounts of resection), the orbital 
septum was not shortened by the sutures re- 
gardless of the degree of ptosis. 

The routine use of Frost sutures to hold 
up the lower lid and protect the cornea is not 
believed to be necessary. Separate lid fold 
sutures also are not necessary in the usual 
case. The eye is either dressed with some 
pressure, or more frequently simply pro- 
tected ( without dressing ) by means of a Fox 
shield. The patient is usually discharged 
from the hospital on the following day, the 
lid sutures being removed in five to seven 
days. 

The sutures through the levator and lid 
can be tied over individual glass beads, rub- 
ber strips, or cotton pegs, or over a single, 
long, rubber strip. One of us (R. A. S.) pre- 
fers to loop the sutures through and tie them 
over cut sections of rubber catheter, as 
shown in Figure 1F. In case an overcorrec- 
tion or asymmetrical correction is apparent 
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Fig. 1F (Schimek and Cusick). The sutures may 
be looped through and over cut sections of rubber 
catheter and tied. 


during the first few postoperative days, the 
appropriate sections of rubber catheter can 
be cut and removed, and the sutures (still 
intact) allowed to retract about four to six 
mm. into the lid. Downward massage of the 
lid will loosen the levator attachment some- 
what (after the sutures are loosened or re- 
moved) during the first three or four days 
after operation. To loosen the levator attach- 
ment after more firm healing, the lower 
tarsus must be pulled forcibly downward. 
( Under local anesthesia, a good grasp along 
the lid border can be obtained with a small, 
chalazion clamp or a ptosis clamp.) 


GENERAL OBSERVATIONS 


Some broad generalizations can be made 
on this series without a detailed statistical 
analysis. The average postoperative Iliff type 
operation requires a certain amount of time 
—usually two to three weeks—to approach 
the final result. During the first week, the 
lid should still be somewhat ptotic. As edema 
and swelling are disappearing, the lid will 
retract upward during the first one to three 
weeks after operation. As with other levator 
resection methods, a postoperative lid lag 
will usually be present in congenital ptosis 


with poor levator action. As the postopera- 
tive period lengthens, the lid lag will improve 
to some extent. In regard to this latter ob- 
servation, Dr. Iliff stated in his article, 
“Since the septum has not been shortened, no 
checking action to downward gaze is en- 
countered.” In our series, however, some lid 
lag was apparent on downward gaze whether 
or not sutures passed through the orbita! 
septum, particularly in the congenital ptosis 
cases with poor levator action preoperatively. 
Berke and Wadsworth"? have shown that 
congenital ptosis often has levator muscle 
partly replaced with connective tissue. Some 
lid lag will necessarily result when a partially 
fibrotic levator is shortened sufficiently to ob- 
tain a good result. It should be remembered 
that cases of congenital ptosis often show 
some lid lag on extreme downward gaze even 
before any surgery. 

Those cases which had the septum included 
in the sutures usually show a marked lid lag 
in downward gaze and a mild ptosis in up- 
ward gaze. Since these cases all had poor 
levator action preoperatively, their lid lag 
is probably due in part to a more marked 
fibrosis of their levator muscle fibers as well 
as some splinting action from the septum. 

Another important observation concerns 
the complete lack of complications from 
shortening of the conjunctiva. Many ophthal- 
mologists protest against resection of the 
conjunctiva in block fashion with the levator 
muscle. Their fear of some future need for 
the resected conjunctiva would seem reason- 
able. However, after the overlying levator 
has been shortened by the classic Blaskovics 
operation, the preserved conjunctiva is in ex- 
cess and probably shrinks to conform with 
the underlying scarring. Furthermore, with 
the Iliff operation, subconjunctival scarring 
is minimal, and the conjunctiva readily 
stretches to such an extent that no deficiency 
is clinically apparent. Thus, the final differ- 
ence in the extent of the conjunctiva, after a 
classical Blaskovics operation on the one 
hand and an Iliff on the other, probably is 
not as great as is usually alleged. There has 
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been no apparent adverse effect from resec- 
tion of conjunctiva in this series of 115 
cases. 

There has been no difficulty or complica- 
tion from “dry eyes” or corneal ulcers in this 
series. Also, no effect on lacrimal secretion is 
evident, since there is minimal trauma to the 
lacrimal ducts. 

Dr. lliff has stated that “The secondary 
elevating actions of the superior rectus and 
the levator are enhanced by the resection of 
the palpebral conjunctiva, which puts stretch 
on the fibrous attachments from the sheaths 
of these muscles to the upper cul-de-sac.” 
Whatever the correct theoretical explanation, 
it does seem that more elevation is obtained 
with the Iliff technique per given amount of 
resection than with a classical Blaskovics 
procedure, and still more than is the case 
when so extensive a dissection as advocated 
by Berke is performed. The following case 
seems to illustrate our experience in a rea- 
sonably fair manner: A patient with a bi- 
lateral congenital ptosis, which was less 
marked on the right side, had 16 mm. of 
levator resected by the classical Blaskovics 
technique on the right. The left lid with the 
greatest amount of ptosis had. 16 mm. of 
levator and conjunctiva removed by the Iliff 
technique. Both operations were done by the 
same surgeon at the same sitting. The lid was 
raised somewhat higher by the Iliff type 


Fig. 2A (Schimek and Cusick). Preoperative ap- 
pearance of bilateral ptosis, more marked left eye, 
with fair levator function, OU. 


Fig. 2B (Schimek and Cusick). Postoperative 
appearance with Blaskovics operation performed 
on the right and the Iliff technique on the more 
severely drooping left upper lid. The same amount 
of levator was resected in each eye but the Iliff 
technique was more effective. 


technique, even though this was the side with 
the greater ptosis originally (fig. 2). 

Our experience certainly confirms Dr. 
lliff’s observations on the relative ease of 
this operative procedure. With the clamp on 
the upper edge of the tarsus, there is much 
less bleeding, and one is spared the time- 


consuming and troublesome task of dissect- 
ing conjunctiva from overlying levator. 
What dissection is done lies between natural 
tissue planes, as between levator and orbital 
septum. 

This technique is particularly valuable 
and easy to perform when repeating op- 
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Fig. 3 (Schimek and Cusick). Left unilateral congenital ptosis of moderate degree operated by the Iliff 
modification. The left column of pictures shows the preoperative appearance on looking up, straight 
ahead, and down. Note that the ptotic left upper lid lags somewhat in downward gaze. Center pictures 
show the result two days after an Iliff resection of the levator and conjunctiva. It is typical of a good 
result that there is still some ptosis in the primary position due to swelling and edema of the lid during 
the first postoperative week. Also, there is lid lag on looking down with the operated lid not following 
down as well as the unoperated lid. The right column of pictures show the appearance two weeks after 
operation. The operated left upper lid still has increased lid lag. This lid lag tends to diminish during the 
subsequent postoperative period. This was classified as an excellent result. 


erations on previous unsuccessful levator or with Berke’s modifications. (The princi- 
resections. Another general observation was_ ple of extensive dissection of the levator in 
that results with the Iliff modification seemed Berke’s modification is largely just the oppo- 
better to us than results in cases operated ei- site of the principle of the Iliff modifica- 


ther with the classical Blaskovics technique 


Fig. 4 (Schimek and Cusick). Old traumatic ptosis of left upper lid due to perforating injury which cut 
the levator insertion. The left column of pictures shows the preoperative appearance on looking up and 
straight ahead with levator action present but reduced. Center pictures show the appearance two days 
after a resection of the levator by the Iliff technique with reattachment of the levator to the tarsus. The 
usual residual ptosis during the first postoperative week from edema and swelling is seen. The right 
column of pictures shows the postoperative result two weeks later with the patient looking up, straight 
ahead, and down. Some edema of the upper lid still was present at this time, but subsequently cleared. 
The final result was excellent. The lid lag on downward gaze gradually diminished. 
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STATISTICAL ANALYSIS OF CASES 

Excluded from this study are three cases 
with an inadequate follow-up of less than 
three weeks. Also excluded are one case of 
progressive nuclear ophthalmoplegia and one 
case of postencephalitic ophthalmoplegia, 
both of which were deliberately undercor- 
rected to avoid corneal complications. 

The remaining 115 modified Blaskovics 
operations based on the Iliff technique were 
consecutive cases performed at Henry Ford 
Hospital, Childrens Hospital, Receiving 
Hospital, and a large number of private 
cases (P. L. C.) performed for the most 
part at Providence Hospital. About one half 
of the cases in this series were private pa- 
tients (P. L. C.) done mostly at Providence 
Hospital, about one-fourth of the cases were 
from Henry Ford Hospital, and the remain- 
ing one-fourth were distributed between 
Childrens Hospital and Receiving Hospital. 

As shown in Table 1, 84 percent of cases 
were performed for congenital ptosis. Eight 
cases or seven percent were porformed for 
acquired traumatic ptosis. Ten cases or nine 
percent were performed for acquired non- 
traumatic ptosis without any association with 


any neurologic defect. One of the acquired 


nontraumatic ptosis cases may have been 
caused by syphilis since the patient had a 
positive Wassermann and an atypical uni- 
lateral keratitis, and another patient had a bi- 
lateral ptosis occurring after the age of 50 
years with atrophic changes of the lids com- 
patible with “ptosis myopathica.” The re- 
maining acquired nontraumatic ptosis cases 
had no apparent associated etiology and are 
herein designated by the term “acquired 
hereditary ptosis’ (idiopathic ). 

In Tables 1 to 7, symmetric results within 
approximately one mm. of the desired lid 
level with a satisfactory lid fold were classi- 
fied as excellent. Results which were 2.0 to 
2.5 
were classified as good and separated accord- 
ing to whether they were slight undercorrec- 
tions or slight overcorrections. Results which 


mm. under or over the desired lid level 


were three or more mm. under or over the 


Fig. 5 (Schimek and Cusick). Old “traumatic” 
ptosis which occurred after removal of der- 
molipoma from the left upper lid with the inser- 
tion of the levator cut. The left column of pictures 
shows the preoperative ptosis with the child look- 
ing up and straight ahead. Pictures in the right 
column show the result two weeks after operation, 
with some slight amount of residual ptosis. This 
slight amount of residual ptosis persisted so that 
the final result was classified as slightly under- 
corrected. 


desired lid level were listed as poor results 
and classified as considerable undercorrec- 
tions or overcorrections. Many of these 
“poor” results actually showed a marked im- 
provement: for example, one bilateral ptosis 
had a marked undercorrection of both lids, 
but the cosmetic appearance was greatly im- 
proved, with the parents satisfied. 

In the congenital group, there were 66 per- 
cent with excellent results and nine percent 
with slight undercorrections, and two percent 
with slight overcorrections. Twenty-three 
percent were considerably undercorrected. 
There were no considerable overcorrections 
in the congenital group. From Table 1, it can 
be seen that there is little risk of overcorrec- 
tion in congenital cases, and the main con- 
cern should be that a large enough resection 
is performed. 

By contrast, Table 1 shows that the ac- 
quired cases of ptosis had a high incidence 
of overcorrection. Of the 10 acquired non- 
traumatic cases, two results were excellent; 
five results were good, although four of these 
were slightly overcorrected; and three re- 
sults were considerably overcorrected and 
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TABLE 1* 
RESULTS OF MODIFIED BLASKOVICS OPERATION BASED ON ILIFF TECHNIQUE 
(115 Cases) 


Good 


| 
Type of Ptosis | No. Cases | Excellent Slight Slight Consider- | Consider- 
Under- Over- able Under- | abie Over- 
correction correction correction correction 
Congenital 97 64 9 2 22 0 
(66%) (9%) (2%) (23%) (0%) 
Acquired hereditary 10 | 2 1 4 0 3 
(nontraumatic) | (20%) (10%) (40%) (0%) (30%) 
Acquired traumatic 8 4 1 0 1 2 
(50%) (12%) (0%) | (12%) (26%) 


°A toperative result within 1.0 mm. of the desired lid level (approximate) was classified as excellent. 
If the result was 2.0 to 2.5 mm. under or over the desired lid level, the result was classified as good (slightly 
undercorrected or slightly overcorrected). If the result was 3.0 or more mm. under or over the desired lid 
level, the result was classified as poor (considerable undercorrection or overcorrection ). Some of the “poor” 
results that are listed as considerable undercorrections had a marked improvement. The cases shown in the 
second row are acquired nontraumatic ptosis cases without any associated neurological defect and with good 
levator action. Most of this group were classified as “acquired hereditary ptosis,” but one patient with 


required reoperation. Since the amount of re- 
section averaged less in the acquired groups, 
the incidence of overcorrection in these 
groups is all the more striking. This warns 
that only small amounts should be resected in 
acquired cases. 

Table 2 shows the results with acquired 
nontraumatic ptosis in greater detail. The 
two cases with a resection of less than five 
mm. yielded one excellent result and one 
slight undercorrection. Among the five cases 
with an eight to 10 mm. resection, there was 


ptosis myopathica and another patient with a possible luetic etiology were included. 


TABLE 2* 


one excellent result, two slight overcorrec- 
tions, and two considerable overcorrections. 
Both of the considerable overcorrections re- 
quired subsequent levator recessions (fig. 6). 
Among the three cases that had a 12 to 13 
mm. resection but with cutting of the levator 
horns, two were slight overcorrections and 
one was a considerable overcorrection. In ac- 
quired nontraumatic ptosis with good levator 
action without any associated neurologic de- 
fect (usually classified as acquired hereditary 
ptosis), a resection of about five to six mm. 


ACQUIRED “HEREDITARY” PTOSIS (NONTRAUMATIC) OF MODERATE TO MARKED DEGREE 


(10 Cases) 


| Good Poor 
Amount of Resection | No. Cases | Excellent Slight Slight Consider- Consider- 
Under- yer- able Under- | able Over- 
| correction correction correction | correction 
3-5 mm. 0 0 
8-10 mm. 5 1 0 2 0 2 
12-13 mm. é horns cut 3 0 0 2 0 1 


* Results in pogee nontraumatic ptosis cases with good levator action and without any associated 
neurologic defect: In this group, one patient may have had a luetic ptosis (positive Wassermann with an atypi- 
cal keratitis), and another patient had atrophy of the lids compatible with ptosis myopathica. The remaining 
cases were classified as “‘acquired hereditary ptosis.”’ As in Table 1, the excellent results were within 1.0 mm. 
of the desired lid level with a symmetric result and a good lid fold. The good results were 2.0 to 2.5 mm. 
under or over the desired lid level (slight under or slight overcorrection). Fhe poor results were 3.0 mm. or 
more off from the desired lid level. There is a marked tendency to overcorrection in these cases of acquired 
ptosis. 
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Fig. 6 (Schimek and Cusick). Overcorrection following the Iliff modification for an acquired ptosis 
of the right upper lid of moderate degree with good levator action. The pictures in the left column show 
the marked overcorrection which was present two weeks after an Iliff modification was performed on an 
acquired ptosis of undetermined etiology (classified as “acquired hereditary ptosis”). The middle pic- 
tures show the result at one week after a recession of the levator was performed. The right column of 
pictures shows the final result two months after the levator recession. This illustrates the danger of over- 
correction in acquired ptosis, and that correction of such marked elevation after firm healing has 
occurred must depend on a large recession of the levator. After such a levator recession, the lid should 
appear somewhat ptotic for several weeks, since the lid will usually retract upward for four to six weeks 


after the recession of the levator. 


is a reasonable amount. This amount should 
be varied according to the degree of ptosis. 
In Table 3 are shown the results in eight 
cases of acquired traumatic ptosis. Of the 
two cases due to blunt injury, both were con- 
siderably overcorrected with levator resec- 
tions of 12 to 15 mm. respectively. Of the six 
ptosis cases due to section of the levator, 
four were excellent, one was slightly under- 
corrected, and one was considerably under- 
corrected. This suggests that there may be 
less danger of overcorrection if the injury 
causing the ptosis is perforating rather than 


blunt. A pertinent factor in old traumatic 
cases, in which the levator insertion has been 
cut, is that much of what one thinks is leva- 
tor at the time of resection may not be actual 
levator muscle, so that the true resection may 
be much smaller than believed at the time of 
operation. 

Table 4 analyzes the results of 77 cases of 
congenital ptosis with respect to the pre- 
operative degree of ptosis. Mild ptosis in- 
cludes drooping up to 2.5 mm., moderate 
ptosis from three to five mm., and marked 
ptosis over five mm., and grade 4 is a marked 


TABLE 3* 
RESULTS WITH ACQUIRED TRAUMATIC PTOSIS 
(Eight Cases) 


Amount | 
of 


Resection 


Type of 
Trauma 


No. Cases | Excellent 


Blunt injury 
Levator cut | 


Considera- | Considera- 
ble Under- | ble Over- 
correction | correction 


| Correction | 


0 1 0 


* Results in ptosis following blunt injuries and in ptosis following perforating injuries with section of the 
levator attachment. The results are tabulated as in preceding tables. 
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TABLE 4* 
DEGREE OF CONGENITAL PTOSIS VS. RESULT 
(97 Cases) 
Good Poor 
Degree of Ptosis No. Cases ms Slight Slight Considera- | Considera- 
Correction Under Over ble Under- ble Over- 
Correction Correction correction correction 
Mild 0-2.5 mm. 2 0 0 0 0 
(100%) (0%) (0%) (0%) (0%) 
Moderate 3-5 mm. 48 48 3 2 3 0 
(83%) (4%) (6%) (0%) 
Marked 5+ mm. 37 22 6 0 9 0 
Marked ¢ levator action 10 ‘ 0 E 0 0 10 0 
(0%) (0%) (100°) (0%) 


(0%) 


* Influence of degree of congenital ptosis upon result: Mild ptosis includes drooping up to 2.5 mm., 
moderate ptosis from 3.0 to 5.0 mm., and marked ptosis over 5.0 mm., and grade 4 is a marked ptosis with 


no levator action. As in previous tables, an “‘excellent’ 


’ result is approximately within 1.0 mm. of the desired 


lid level and is symmetric with a good lid fold. A “good” result is within 2.0 to 2.5 mm. of the desired lid 
level (slight under or slight overcorrection). A “poor” result is 3.0 mm. or more under or over the desired 
lid level. The incidence of undercorrection appears to increase with more severe degrees of ptosis. 


ptosis with no apparent levator action. In the 
moderate ptosis group, there were 83 percent 
excellent results, six percent slight under- 
corrections, and four percent slight over- 
corrections. Only six percent had a consider- 
able undercorrection. In the 37 cases of the 
marked ptosis group, there were 59 percent 
excellent results, and 16 percent were slight 
undercorrections, 24 percent were consider- 
ably undercorrected. Thus, the incidence of 
undercorrection was appreciably higher with 
more marked degrees of ptosis. All of the 10 
cases with marked ptosis and without any 
demonstrable levator action were consider- 
ably undercorrected. It should be mentioned, 
however, that some raising of the lid and 
some slight levator action or pseudolevator 
action was attained in some of these cases. 
In such cases of marked ptosis with no ap- 
parent levator action, the levator-frontalis 
sling operation may be preferred* (some 
levator or pseudolevator action is possible 
from effective shortening of the levator, the 
lid is raised to the desired position by attach- 
ment of the levator sling to the frontalis, and 
auxiliary movement is provided by the fron- 
talis) or a frontalis operation or a superior 


rectus operation may be used. This avoids the 
disappointment of the frequent considerable 
undercorrections with levator resection alone, 
as seen in Table 4. 

Table 5 shows the influence of levator ac- 
tion on the results in 97 cases of congenital 
ptosis. With fair to good levator action, the 
results were 82 percent excellent, seven per- 
cent slightly undercorrected, and three per- 
cent slightly overcorrected. Only eight per- 
cent were considerably undercorrected. With 
poor levator action evidenced by less than two 
mm. of levator movement, 26 percent were 
considerably undercorrected. However, 52 
percent were excellent results and 22 percent 
were slight undercorrections. The persistence 
of a good percentage of successful results 
despite poor levator action confirms the dic- 
tum that levator resection is indicated as long 
as some apparent levator action is present. 
Again, with no levator action, 100 percent of 
the cases fell into the considerably under- 
corrected group. 

Table 6 shows three patients or six lids 
with blepharophimosis and marked ptosis, 
and all of these cases had a considerable un- 
dercorrection. Table 6 also illustrates the re- 
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TABLE 5* 


LEVATOR ACTION IN CONGENITAL PTOSIS VS. RESULT 
(97 Cases) 


Degree 
Levator 
Action 


Slight 
Under 


No. Cases Excellent 


Correction 


Fair to good 


Good 


Poor 


Considerable 
Over- 
correction 


Considerable 
Under- 
correction 


Slight 
Over 
Correction 


(0%) 


0 


0 
(0%) 


° Sefieenee of degree of levator action upon eanaite: few levator action was evidenced by less than ; 2 0 
mm. of levator movement. Results are classified as in previous tables. The incidence of undercorrection ap- 


pears to increase with a lesser degree of levator action. 


sults when jaw-winking of mild degree was 
associated with ptosis of moderate to marked 
degree. Three cases of moderate ptosis with 
slight jaw-winking all had satisfactory re- 
sults with two classified as excellent, and one 
lid slightly undercorrected. The jaw-winking 
persisted in these cases, but was not marked 
enough to be a serious problem. It should be 
emphasized that only a slight amount of jaw- 
winking was present in these particular 
cases. In the one case of marked ptosis with 
marked jaw-winking, the still re- 
mained considerably undercorrected after 
operation. With marked jaw-winking levator 


ptosis 


resection methods are probably contraindi- 
cated. 

Table 6 also shows eight cases with pre- 
viously unsuccessful levator operations by 
various methods, which, when reoperated by 
the Iliff technique, had an excellent result in 
seven cases, and a slight undercorrection in 
one case. The levator resection varied from 


six to 12 mm. in these cases. Among these 
eight cases were three previous Iliff opera- 
tions, three previous Blaskovics operations, 
and two previous Everbusch operations. Re- 
operation on these cases using the Iliff tech- 


nique seemed easier with better hemostasis 


TABLE 6* 


RESULTS OF ILIFF TECHNIQUE ON SPECIAL PTOSIS PROBLEMS 


Type No. Cases | Excellent 


Congenital ptosis with 
blepharophimosis 
Moderate ptosis with | 
slight jaw-winking 
Marked ptosis with 
marked jaw-winking | 
Congenital ptosis with 
unsuccessful 


levator resection 


Slight 
Under | 
Correction 


Good Poor 
Slight 
Over 


Correction | 


Considera- 
ble Over- 
correction 


Considera- 
ble Under- 
correction 


0 6 0 
0 0 0 
0 


0 0 0 


* The jaw-winking was of very slight degree associated with a moderate amount of ptosis (2nd row) or a 
marked amount of ptosis (3rd row). It should be emphasized that the Iliff technique was used on cases with 


minimal jaw — only. 


The group which had a previous unsuccessful levator resection by various meth- 


ods (last row) included three previous Iliff tec hniques, three previous Blaskovics tec hniques, and two pre- 
vious Everbusch operations. Results are tabulated as in previous tables. 


&29 
(82%) | (7%) (3%) (8%) 
Poor 27 14 6 0 7 
(52%) (22%) (0%) (26%) 
None 10 0 0 0 10 im 
(0%) | (0%) (0%) (100%) 
| 
6 0 0 
3 2 1 
1 0 0 
8 7 1 
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TABLE 7* 


BILATERAL CONGENITAL PTOSIS 
OF UNEQUAL DEGREE 
(One Side = Grade 2, Other Side = Grade 3) 


Lid with Grade 3 

No. | Both Lids) Ptosis Undercorrected 
Patients | Excellent 
Slight | Considerable 


* Results in bilateral congenital ptosis of unequal 
degree: Four patients had an excellent result with 
both lids at a perfect or near perfect level. In two 
other bilateral ptosis cases, one case had the preop- 
eratively more ptotic lid slightly undercorrected after 
operation, and the other case had the originally more 
ptotic lid moderately undercorrected after operation. 
and a shorter operating time than would oth- 
erwise be expected with other levator resec- 
tion techniques. 

It is frequently stated that bilateral con- 
genital ptosis of unequal degree is a problem 
because the lid with the more marked ptosis 
is frequently undercorrected. In six such pa- 
tients after bilateral Iliff type procedures, 
four patients achieved a perfect or near per- 
fect level with both lids (table 7). In one pa- 
tient, the lid with the more marked ptosis 


still had a small, relative amount of ptosis 
remaining, and in one patient the lid with the 
most marked ptosis had a considerable rela- 
tive amount of ptosis remaining. 


SUMMARY 


The results of 115 modified Blaskovics op- 
erations based on the Iliff technique have 
been analyzed. The percentage of good re- 
sults with this modification compares favor- 
ably with previous reports of other tech- 
niques in the literature. There were no com- 
plications from the conjunctival resection. 
The resection of levator and conjunctiva to- 
gether simplified the operation and perhaps 
made the levator resection more effective. 
Certain disadvantages were noted which 
seem inherent in all methods of levator re- 
section, such as: postoperative lid iag which 
seemed more marked in cases with poor leva- 
tor action, poor results in cases with no ap- 
parent levator action, and the susceptibility 
of acquired nontraumatic ptosis to overcor- 
rection. 

Ochsner Clinic. 
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PUPIL BLOCK IN APHAKIC EYES* 


H. Saut Sucar, M.D. 
Detroit, Michigan 


Although pupillary block in aphakic eyes 
was recognized as early as 1865 by Bow- 
man,’ no systematic consideration of this 
subject appeared in the literature until the 
work of Chandler and Johnson.* Three cases 
are presented in order to emphasize the im- 
portance of this little-understood condition. 
In one case relief of pupil block was ob- 
tained before the development of angle block 
and increased intraocular pressure. 

Chandler and Johnson described four 
types of eyes in which secondary glaucoma 
was due to pupillary block: 

1. Aphakic eyes, with and without iri- 
dectomy, in which the pupil is blocked by 
a membrane, partly or wholly inflammatory. 

2. Aphakic eyes, nearly always without 
iridectomy, in which the pupil is blocked by 
vitreous hernia, usually after discission of 
secondary cataract. 

3. Eyes in which, after intracapsular ex- 
traction of the lens, the pupil is blocked by 
adhesion of iris to the intact hyaloid mem- 
brane. 

4. Eyes with partial or complete subluxa- 
tion of the lens backward, in which the pupil 
is blocked by herniation of vitreous through 
it. 

Chandler® discussing 
after cataract extraction, deleted the fourth 
type mentioned above and described four 
variations of pupil block in aphakic eyes. 
Two of these were included in the second 
type mentioned above and were separated 
into those following discission and those 
which occurred without discission. 

The cases which will be presented here all 
extraction 


complications 


followed round-pupil cataract 
with two peripheral iridectomies in each in- 
stance. In no case was there any question 
of wound leak. No choroidal separation 
could be observed. Each case differed in its 


*From Sinai Hospital of Detroit and Wayne 
State University College of Medicine. 
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course, yet all had certain basic similarities, In 
each the hyaloid membrane remained intact. 
In each case both peripheral iridectomies be- 
came blocked, although this was not recog- 
nized at first. In each case the pupil could be 
dilated and constricted to some extent. In 
each case the anterior chamber formed nor- 
mally after operation but became shallow 
later and in each it became deep following 
successful drainage of aqueous humor plus 
reestablishment of flow between the poste- 
rior and anterior chambers. In one case treat- 
ment was possible before the angle became 
blocked and thus before glaucoma had de- 
veloped. 


CASE REPORTS 
Case 1 

Mrs. M. B., aged 60 years, had an operation for 
extraction of an immature cataract on July 8, 1954. 
A McLean flap and three McLean sutures were 
used. An attempt at intracapsular extraction was 
unsuccessful and the capsule broke. The posterior 
cortex remained after the nucleus and most of the 
capsule were removed. Two peripheral iridectomies 
were made. About two weeks postoperatively the 
cortical material swelled and filled the pupillary 
space, the chamber became shallow, following which 
the tension rose to 48 mm. Hg (Schigtz) on July 
3lst. The chamber remained shallow. On August 
19, 1954, a peripheral corneal incision was made 1.5 
mm. from the upper limbus and the lens material 
irrigated out. A reverse cyclodialysis was made in 
the upper temporal quadrant but the anterior cham- 
ber remained shallow and the tension became 
elevated, slightly at first, then up to 60 mm. Hg 
( Schigtz). On October Ist a cyclodialysis was done 
through a scleral incision four mm. from the lim- 
bus in the lower temporal quadrant. At the same 
time a peripheral iridectomy was made in the upper 
nasal quadrant and air was injected into the an- 
terior chamber before closure. Recovery was un- 
eventful. The anterior chamber became normal in 
depth. The tension and corrected vision have been 
normal until the last examination in December, 
1957. 

In this case it was noticed during convalescence 
that the swelling of the remaining posterior cortical 
material occluded the pupil. It was not realized that 
the iridectomies were obstructed until after the 
cyclodialysis operation failed to deepen the anterior 
chamber in spite of the fact that cortical material 
had been washed out and the pupil no longer re- 
mained obstructed. An iridectomy-cyclodialysis per- 
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Fig. 1 (Sugar). Course of events and requirements for relief of pupil block in aphakia. In diagram 1 


the normal relationships immediately postoperatively are shown 


If the peripheral iris opening closes 


and mild inflammation produces adhesions between the hyaloid membrane and iris, resulting in pupil block, 
the vitreous bulges forward and the anterior chamber shallows as shown in diagram 2. If allowed to 
continue, the angles become blocked due to the iris bombé as shown in diagram 3. Diagram 4 shows 
the failure of cyclodialysis alone while diagram 5 shows failure of iridotomy or iridectomy alone. If a 
combination of both is used, relief of pupil block and angle block are obtained (diagram 7). In cases 
such as Case 3 in this paper, where iridotomy or iridectomy is done before the angle block occurs, the 


pupil block is relieved as shown in diagram 6. 


mitted drainage through the obstructed angle and 
between the anterior and posterior chambers. The 


chamber deepened thereafter. 


Case 2 

Mrs. B. B., aged 63 years, had had a round pupil 
intracapsular cataract extraction on December 12, 
1957. A McLean flap and five corneoscleral sutures 
were used. Two iridectomies had been made in the 
far periphery of the iris. Recovery was uneventful. 
On January 28th the anterior chamber was noted 
to be shallow with the hyaloid membrane bulging 
forward. The pupil border was adherent to the 
hyaloid membrane in places but was generally free. 
No choroidal separation or wound leak was found. 
The tension was 40 mm. He (Schigtz, 1955 scale). 
Atropine failed to improve the condition. Phospho- 
line iodide similarly was ineffective. The chamber 
angle was blocked and the locations of the iridec- 
tomies could barely be seen in the periphery. A 
cyclodialysis was done on February 19th, under 
local anesthesia, in the inferior temporal quadrant 
but, although uncomplicated, the tension remained 
elevated. On February 20th a cyclodialysis was done 
at the 12-o'clock area just at the level of the inser- 


tion of the superior rectus muscle. Air was injected 
and a Wheeler knife iridotomy made in the tem- 
poral iris. The patient was seated on the operating 
table and taken back to her room in a wheelchair. 
The anterior chamber was deep the next day and 
has remained thus since. The tension has been soft. 
An open cyclodialysis cleft is present. 

This case is important in showing the lack of 
value of cyclodialysis without producing a com- 
munication between the anterior and posterior 
chambers. When such a communication was estab- 
lished, the anterior chamber deepened and the 
vitreous bulge receded. 


Case 3 

U. G. N., aged 50 years, had a right round-pupil, 
intracapsular cataract extraction with two periph- 
eral iridectomies on April 24, 1957. A McLean 
flap and five corneoscleral sutures were used. His 
convalescence was uneventful and on June 11th the 
corrected vision was 20/20 with this eye. The an- 
terior chamber was of normal depth. On October 
3, 1957, shallowness of the anterior chamber was 
noted. The tension was 17 mm. Hg (Schigtz, 1955 
scale). No wound leak or choroidal separation was 
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present. Bulging of the intact hyaloid membrane 
was evident, nearly touching the cornea. The pupil 
border was free. The angle was shallow but open. 
The peripheral iridectomies were closed. Mydriasis 
and miosis had no effect on the anterior chamber 
depth. On October 19th a Wheeler knife incision 
was made temporally through the cornea and pe- 
ripheral iris. The following day the anterior chamber 
was deep. The tension has remained normal since. 

This case is the first described in which the late 
development of a shallow anterior chamber led to 
treatment for the relief of pupil block before angle 
block occurred. 


CoM MENTS 


One may summarize pupil block in 
aphakia as due to a combination of blocking 
of the pupil opening as well as absence or 
closure of all iridectomy or iridotomy open- 
ings between the anterior and posterior 
chambers. The pupil block is due to close 
contact or adhesion between the hyaloid 
membrane and the pupil border or the pres- 
ence of an inflammatory membrane seclud- 
ing the pupil. In some cases there is presum- 
ably complete posterior adhesion of the iris 
to the intact hyaloid membrane, even though 
the pupil border itself may be completely 
or partly free. 

These requirements for pupil block in 
aphakia occur usually in round pupil ex- 
tractions where the peripheral iridotomy or 
iridectomy openings are closed by inflamma- 
tory membranes or adherence to the surgi- 
cal wound. Iridotomies certainly can more 
easily close. Iridectomy or iridotomy open- 
ings should not be made in the far periphery 
or, if they are, should be reasonably large. 
Two iridectomies are better than a single 
one. Although prolapse of iris predisposes 
to closure of iris openings, prolapse rarely 
occurs in these cases with good wound 
closure. 

Late shallowness of the anterior chamber 
without evidence of wound leak or choroidal 
separation should lead one to suspect the 
presence of pupil block, even before any ele- 
vation of intraocular pressure. It should be 
particularly suspected with any elevation of 
tension. Chandler used a lower tension value 
of 22 mm. Hg in designating pupil block but 
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it is more likely that pupil block can occur 
even in the presence of hypotony if there is 
marked suppression of aqueous formation. 
Swan’ cites the example of marked iris 
bombé formation which is occasionally seen 
without glaucoma in the late stages of severe 
chronic uveitis with pupillary membrane 
formation. In these eyes aqueous formation 
is markedly reduced due to atrophic changes 
in the ciliary body. He states that it is prob- 
able that in the postoperative period after 
cataract extraction a similar suppression of 
aqueous formation occurs. 

One may find an uneven depth of the 
anterior chamber in some cases when an 
inflammatory membrane stretches across part 
of the chamber and prevents the entire cham- 
ber from becoming shallow (Chandler*). 
Such an occurrence should arouse suspicion 
of pupil block. 

The possibility of wound leak associated 
with loss of anterior chamber volume and 
choroidal separation must be considered in 
late emptying of the anterior chamber and 
was considered in the cases described, but 
was not found. In each case three to five 
corneoscleral sutures with a limbus based 
flap were used. The sutures included one 
preplaced McLean suture and two to four 
postplaced sutures of the same type. The an- 
terior chamber was reformed at the first 
dressing in each case and remained so dur- 
ing the early postoperative period. 

Biomicroscopy of the anterior segment 
always reveals herniation of the hyaloid- 
covered vitreous into the anterior chamber. 
In the normal vitreous of the child after 
discission free vitreous can produce block in 
the same manner. However, in the older 
adult it is unlikely that free vitreous herni- 
ating through a rent in the hyaloid membrane 
produces such block. 

Reese* and Villasecca®* discussed post- 
operative herniation of vitreous into the an- 
terior chamber in cases without wound leak 
but considered it due to un increase in vitre- 
ous volume. Villasecca considered that an 
increase in vitreous pressure by coughing, 
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vomiting, or muscular effort could also pro- 
duce this herniation. In addition, he listed 
dilatation of the pupil or broad iridectomy 
as factors in assisting the formation of vitre- 
ous hernia. Neither of these authors con- 
sidered the presence or absence of com- 
munication between the anterior and poste- 
rior chambers through the iridectomy open- 
ings. 

The question of mydriasis or miosis as a 
means of relieving pupil block and vitreous 
hernia in aphakic eyes has been answered 
both ways. Reese* advised pupillary dilata- 
tion with 10-percent phenylephrine, then 
constriction with isoflurophate. Kronfeld.* 
believes mydriatics to be advisable. If the 
pupil is completely free, such mydriasis 
should relieve pupil block. However, in 
cases such as those described herein, it is 
likely that adhesions between the posterior 
iris surface and hyaloid membrane, even if 
incomplete, make either miotics or mydria- 
tics ineffective. 


H. SAUL SUGAR 


The treatment of pupil block may be sum- 
marized as follows: 

If no increase in intraocular pressure is 
present (that is, the angle is still unblocked ) 
iridotomy is all that is necessary to bypass 
the interference with communication be- 
tween the anterior and posterior chambers 
(fig. 1, diagrams 2 and 6). In doing discis- 
sion with a needle-knife in congenital cata- 
racts, an iridotomy should be done with the 
knife just before withdrawing it from the 
eye. 

If the intraocular pressure is elevated, 
both the angle block and pupil block must 
be relieved. A combination of cyclodialysis 
and iridotomy is therefore essential. In Fig- 
ure 1, diagrams 3, 4, 5, and 7 show the fail- 
ure of either cyclodialysis alone or iri- 
dectomy alone to relieve the condition. In 
diagram 7 the combination of cyclodialysis 
and iridotomy or iridectomy relieve both 
pupil block and angle block. 

18140 San Juan (21). 
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THE ETIOLOGY OF THE SO-CALLED A AND V SYNDROMES* 


Martin J. Urist, M.D. 
South Haven, Michigan 


The addition of the terms “A and V syn- 
dromes”’ to ophthalmic literature has been of 
value to the extent that attention has been 
focused on the straight-up and straight-down 
positions of gaze. The “A” refers to the fact 
that, in esotropia, the deviation is greater 
looking straight-up than straight-down, while 
in exotropia the deviation is greater looking 
down. The “V” refers to the fact that in 
esotropia the deviation is greater looking 
down while in exotropia it is greater looking 
up. These syndromes are found in cases that 
have a combined horizontal and vertical im- 
balance. 

The the A and V_ syn- 


dromes makes them among the most com- 


incidence of 


mon findings in squint cases. As an ex- 
ample, about 75 percent of the squint pa- 
tients at the Illinois Eye and Ear Infirmary 
had a combined horizontal and vertical devia- 
tion and at least 50 percent of them showed 
an A or V syndrome. 

In 1951' I was able to classify into four 
distinct groups the cases showing marked 
changes in the deviation of the eyes as the 
patients looked straight-up and straight- 
down. The classification was based on what 
the eyes did in vertical and lateral versions 
and also on characteristic cover measure- 
ments. Evidence, based on anatomy, on varia- 
tions found with cover measurements, and 
on the results of surgery, was presented to 
show that the vertical deviations found in the 
four groups were secondary to the horizontal 
squint. Now let us see how the terms “A” 
and “V” syndromes have evolved from this 
classification. 

In Group | cases, the complete descriptive 
terminology was “esotropia with bilateral 
elevation in adduction and a greater esotro- 


* From the Department of Ophthalmology of the 
Illinois Eye and Ear Infirmary, University of 
Illinois College of Medicine. Presented before the 
Chicago Ophthalmological Society, January 20, 1958. 


pia looking down than up.” Substituting for 
the greater esotropia looking down than up 
we get “esotropia with bilaterial elevation in 
adduction and the V syndrome.” Eliminating 
the “elevation in adduction,” since most pa- 
tients have this, we get “esotropia with the V 
syndrome, or V-esotropia.” In the other 
three groups, by the same reasoning, V-exo- 
tropia is the same as Group I1l—exotropia 
with bilateral 
greater exotropia looking up than down; A- 


elevation in adduction and 


esotropia represents Group Il—esotropia 
with bilateral depression in adduction and 
greater esotropia looking up than down; and 
A-exotropia is the same as Group 1V—exo- 
tropia with bilateral depression in adduction 
and greater exotropia looking down than up. 

An explanation of the remarkable changes 
seen in these positions is necessary. There is 
good evidence that the “A” and “V” syn- 
dromes can be produced by derangements in 
the vertical ocular muscles. Brown,’ basing 
his ideas on the physiology of the vertical 
muscles, beautifully showed how they could 
produce the “A” and “V” syndromes. In the 


elevators contracting, the increased adduc- 


syndrome, when looking up with the 


tion of the eyes could be caused by overact- 
ing superior rectus muscles (whose second- 
ary action is adduction) and by underacting 
inferior oblique muscles (whose secondary 
action is abduction). With the eyes looking 
down and the depressors contracting, the in- 
creased abduction could be due to overacting 
superior oblique muscles (secondary action 
abduction) and to underacting inferior rec- 
tus muscles (secondary action adduction). 
In the “V” syndrome, when looking up 
with the elevators contracting, the increased 
abduction would be due to overacting infe- 
rior oblique muscles and underacting supe- 
-rior rectus mucles ; when looking down with 
the depressors contracting, the increased ad- 
duction would be due to overaction of the in- 
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ferior rectus muscles and underacting supe- 
rior oblique muscles. 

I am in complete agreement with his thesis 
that in primary vertical deviations the sec- 
ondary horizontal deviations looking straight 
up and straight down are produced in this 
manner. But I believe there is also good evi- 
dence that the “A” and “V” syndromes can 
be found in cases where the primary pathol- 
ogy is in the horizontal muscles. This differ- 
entiation is not of theoretical interest only 
since the treatment in these cases depends on 
the etiology. The problem is how to differ- 
entiate between a primary vertical and a pri- 
mary horizontal deviation in the “A” and 
“V" syndromes. For example, let us look at 
cases of esotropia with bilateral elevation in 
adduction. I believe, along with Dickey,* 
Swan,* and Scobee,’ that in these cases the 
overaction of the inferior oblique muscles 
may be functional. 

Now, what positions do the eyes assume 
when the patients look straight-up and 
straight-down in these cases of functional 
overaction of the inferior obliques? I have 
found that in most cases the “V” syndrome 
was present. Certainly it would be unlikely 
that the “V” syndrome in these patients 
would be due to a primary vertical muscle 
defect. It has been my experience that the 
“A” and “V” syndromes can result froi 
dysfunction of the horizontal rectus muscles 
in those cases that fall into my four groups. 
I have presented evidence” * that in the “V” 
syndrome the greater esotropia down was 
due to overaction of the medical rectus mus- 
cles while the greater exotropia up was due 


to overaction of the lateral rectus muscles. 
In the “A” type of case the greater deviation 
down in exotropia was due to underaction of 
the medial rectus muscles and the greater de- 
viation up in esotropia to underaction of the 
lateral rectus muscles. 

It is the purpose of this paper to present 
further evidence that the “A” and “V” syn- 
dromes can be caused by dysfunctions of the 
horizontal rectus muscles. 


CASE REPORTS 


Case 1 (1-52) 


An eight-year-old girl was seen at the infirmary 
on June 2, 1947, with a history of the eyes turning 
in since she was two years of age. 

Refraction with atropine cycloplegia was: O.D., 
+3.0D. sph. > +0.5D. cyl. ax. 90°, 20/30; O.S., 

2.75. sph. > +0.5D. cyl. ax. 180°, 20/30. 

Preoperative examination (fig. 1) revealed about 
20 degrees of esotropia with glasses and 25 degrees 
without. “V” esotropia was present with 30 degrees 
looking down and 10 to 15 degrees looking up. 
Bilateral elevation in adduction was easily seen. 

Prism cover measurements were: c/c ET 244; 
ET’ 284. s/c ET 404; ET’ 45a. 


ETSO | ET39,RH1 ET 40 
Right ET SS ET 45 ET48 Left 
ET 48 Ts 


At surgery, on August 22, 1947, a four-mm. re- 
cession of the right medial rectus and a 10-mm. 
resection of the right lateral rectus muscle were 
done. One month after surgery (fig. 2) there was a 
large overcorrection of about 20 degrees of exo- 
tropia for distance. “\V” exotropia was seen with 20 
degrees looking up and straight eyes looking down. 
Cover measurements were: c/c XT 184; XT’ 124 
s/e XT 124, LH 14; XT’ 104, LH 1A. Elevation of 
the left eye was now present in adduction while the 
right eye was level on gaze to the left. There was 
excess abduction of the right eye. Her glasses were 
removed and, after going without them for three 
months, she returned to the clinic with 10 to 15 


Fig. 1 (Urist). Case 1. Preopera- 
tive appearance. (a) 25 degrees 
left esotropia without glasses. (b) 
and (c) Bilateral elevation in ad- 
duction. (d) About 10 to 15 de- 
grees of esotropia looking up. (e) 
30 degrees esotropia looking down. 
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Fig. 2 (Urist). Case 1. One 
month postoperatively after reces- 
sion of the right medial rectus and 
resection of the right lateral rectus 
(a) 20 degrees of right exotropia 
for distance. (b) Elevation of the 
left eye in adduction with increased 
abduction of the right eye. (c) 
Eyes level on lateral gaze to the 
left. (d) About 20 degrees left 
exotropia looking up. (e) Straight 
down. 


degrees of esotropia. A reduced plus correction was 
prescribed which kept the eyes straight. When she 
was again seen in March, 1953, cover measurements 
were: c/c XT 54, RH 14; ET’ 8A, RH 1A. s/c ET 
164, RH 14; ET’ 16A. 


XT 4 ET 8, RH 2 ET 4,RH3 
Right XT 2 ET’ 16 ET3,RH1_ Left 
XT 12,RH3 XT5,RH1 XT8 


Second grade fusion was present at 0. 

The glasses were worn constantly until March, 
1956, when she returned to the clinic. Now a radical 
change was seen to have taken place (fig. 3). For 
near with glasses, 15 degrees of exotropia was 
present and without glasses, about five degrees. “A” 
exotropia was present with 25 degrees looking down 
and straight eyes looking up. Clinically the excess 
abduction of the right eye had improved but now 
increased limitation of the right eye in adduction 
was seen. 

Cover measurements were: c/c XT 54; XT’ 15a. 
s/c ET 74, RH 24; XT’ 5A 


ET 7,RH4 ET 4, RH 3 XT 4 
Right ET 10, RH2 XT’ 5 XT7,RH2 Left 
ET 5, RH2 | XT3 XT 10 
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COMMENT 


In this case the prism cover measurements 
explained how the changes from “V” eso- 
tropia to “V” exotropia to “A” exotropia 
took place. Following surgery directed at 
correcting the esotropia, overaction of the 
right resected lateral rectus was produced. 
This caused excess abduction of the right eye 
producing a greater exotropia for distance 
and on looking up which was verified by the 
prism cover measurements, taken in 1953, 
that showed the greatest exotropia to be up 
and to the right, which is in the sphere of in- 
fluence of the right lateral rectus muscle.* 

With the wearing of plus lenses, through 
the years a weakness of convergence de- 
veloped and the “A” exotropia was pro- 
duced. Underaction of the recessed right 
medial rectus had become pronounced, as 


Fig. 3 (Urist). Case 1. Nine years postoperatively. (a) 10 to 15 degrees right exotropia with glasses. 
(b) Eyes level on gaze to the right. (c) Limitation of the right eye in adduction. (d) Straight looking 


up. (e) 25 degrees right exotropia looking down. 
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evidenced by the greater exotropia measure- 
ments down and to the left, which is in the 
sphere of influence of the right medial rectus 
muscle.* In this case then “V” exotropia was 
caused by an overaction of the right lateral 
rectus and the “A” exotropia by weakness of 
convergence and underaction of the right 
medial rectus muscle. 


Case 2 (1-247) 


A five-year-old girl was seen at the infirmary in 
July, 1947, with a history of her eyes turning in 
since three months of age. 

Refraction with atropine cycoplegia was: O.D., 
+5.0D. sph., 20/50; O.S., +5.0D. sph. 20/50. 

Preoperative examination (fig. 4) revealed 
degrees of esotropia with glasses. “A” esotropia 
was present with 40 degrees looking up and 15 to 
20 degrees looking lown. Bilateral depression in ad- 
ducation was present, with limitation of the adducted 
eye in upward gaze (apparent underaction of the 
inferior oblique muscles). 

At surgery, on August 8, 1947, bilateral 10-mm. 
resections of the lateral rectus muscles and a four- 
mm. recession of the left medial rectus muscle were 
done. Postoperative examination on July 3, 1957 


Fig. 4 (Urist). Case 2. Preopera- 
tively. (a) 30 degrees right eso- 
tropia with glasses. (b) Limitation 
of the left eye looking up and to 
the right. (c) Limitation of the 
right eye looking up and to the 
left. (d) About 40 degrees right 
esotropia looking up. (e) About 
15 to 20 degrees left esotropia 
looking down. 


(fig. 5), 10 years after operation, revealed the eyes 
to be straight with glasses and about 10 degrees 
convergent without. “V" accommodative esotropia 
was present with 20 degrees looking down and 
straight eyes looking up. Bilateral elevation in 
adduction was now seen (apparent overaction of the 
inferior obliques). She had been wearing the fol- 
lowing correction: O.D., +5.5D. sph. 20/20; O.S., 
+6.0D. sph., 20/30. 

Prism cover measurements at this time were: 
c/e ET 264, RH 14; ET’ 304. s/c ET 444; ET’ 
434. The convergence nearpoint was 40 mm. 

ET 26, LH 3 ET 40 ET 46 


Right ET30,LH1 | ET 43 
ET42,LH2 | ET4s 


CoM MENT 


The improvement in the action of the lat- 
eral rectus muscles following the bilateral 
resections resulted in the disappearance of 
the greater esotropia on looking up along 
with the underaction of the inferior obliques. 


Therefore the original “A” esotropia with 
functional underaction of the 
obliques most likely was caused by a con- 


inferior 


Fig. 5 (Urist). Case 2. Ten years following bilateral resection of left lateral rectus and recession of 
left medial rectus muscles. (a) Straight with glasses. (b) Straight looking up. (c) About 20 degrees right 
esotropia looking down. (d) and (e) Bilateral elevation in adduction. 
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ETIOLOGY OF THE SO-CALLED A AND V SYNDROMES 


Fig. 6 (Urist). Case 3. Preoperatively. (a) 20 
degrees of left esotropia. (b) 20 degrees of right 
esotropia. (c) and (d) Bilateral elevation in ad- 
duction. (e) Convergence near-point 40 mm. 


genital underaction of the lateral rectus 
muscles. 

Following the improvement of the “A” 
esotropia, after many years a new type of 
squint developed, namely, accommodative 
“V” esotropia. It was accommodative in type 
since the wearing of the strong plus lenses 
kept the eyes straight. Without glasses a con- 
vergence excess type of esotropia was pres- 
ent with overaction of the medial rectus 
muscles especially the right (unoperated) 
muscle, demonstrated by the greatest eso- 
tropia being down and to the left, the sphere 
of influence of the right medial rectus 
muscle.* 

With the deveolpment of convergence ex- 
cess and overaction of the medial rectus 
muscles the apparent underaction of the infe- 


rior obliques changed to bilateral overaction 
of the inferior obliques. In this case then the 
“A” esotropia with secondary underaction of 
the inferior oblique muscles was due to un- 
deraction of the lateral rectus muscles and 


esotropia with secondary overaction 


the “V” 
of the inferior oblique muscles was due to 
overaction of the medial rectus muscles. 


Case 3 (1-99) 

A six-year-old girl was seen at the infirmary on 
May 8, 1948, with a history of the left eye turning 
in since seven months of age. 

Refraction with atropine cycloplegia was:O.D. 
4+5.75D. sph. 20/30; O.S., +2.5D. sph. finger count- 
ing at four feet. 

About 20 degrees of left esotropia with eccentric 


fixation was present. After complete occlusion of 
the right eye for six months, vision in the left eye 
improved to 20/30 

Preoperative examination (fig. 6) revealed about 
20 degrees of esotropia with and without glasses 
and bilateral elevation in adduction. The conver- 
gence nearpoint was 40 mm. and with the delayed 
cover test alternating sursumduction, excycloduction, 
and occlusion nystagmus were present. 

Prism cover measurements were: s/c ET 56A, 
LH 244; ET’ 804A, LH’ 6A. 

At surgery, on January 21, 1949, a five-mm. re- 
cession of the left medial rectus and an eight-nm. 
resection of the left lateral rectus muscle were done. 
Postoperative examination, on December 20, 1950, 
two years after surgery (fig. 7), showed the eyes 
to be slightly divergent with glasses and five to 10 
degrees convergent without glasses. The “V” syn- 
drome was present with about 10 degrees of exo- 
tropia looking up and about 10 degrees of esotropia 
looking down. Bilateral elevation in adduction was 
still present. 

Prism cover measurements were: c/c ET 294, 
RH 8A; ET’ 254, RH’ 8A, s/c ET 404, RH 44; 
ET’304, RH 3a. 

ET 12, LH 12 
Right ET 14,LH 6 


ET 16, LH 5 


ET 23, RH 4 


ET 28 Left 
ET 32 


ET 12 
ET 30, RH 3 
ET 22 


When the patient returned in March, 1956, the 
picture had changed markedly (fig. 8). Now there 
was 20 degrees of exotropia for distance and 15 
degrees for near. “A” exotropia, with 20 degrees 
looking down and 10 degrees looking up, was 
present. Marked depression of the left eye in ad- 
duction was now seen. While the eyes were level 
on gaze to the left, alternating sursumduction, ex- 
cycloduction, and occlusion nystagmus were still 
present. The convergence near-point was remote 
with bilateral limitation in adduction, greater in 
the left eye. 

Cover measurements were: E 6A, RH 164; 
RH’ 124, 
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Fig. 7 (Urist). Case 3. Two years after recession of the left medial rectus and resection of the left 
lateral rectus muscles. (a) Five degrees left exotropia with glasses. (b) Straight without glasses. (c) Ele- 
vation of the right eye in adduction. (d) About 10 degrees of exotropia looking up. (e) About 10 degrees 
of right esotropia looking down. (f) Elevation and limitation of the left eye in adduction. 


XT3 xT4 | LH2 
Right XT 16, RH 14 RH 12 LH 2 Left 
XT10,RHi6 | XT10,RH6 | LH4 
COMMENT 


Following surgery a small “V” esotropia 
remained which was corrected by glasses. 
Bilateral elevation in adduction was still pres- 
ent with typical cover measurements in that 
the greatest left hypertropia was in dextro- 
elevation and the greatest right hypertropia 
was in levo-elevation. The cover measure- 
ments also showed that the characteristic ef- 
fect of a left sided recession and resection 
was greatest on gaze to the right.* 

With glasses, the eyes diverged for distance 
at times. But, since the cover measurements 
showed such a large esotropia, the glasses 


were not reduced. Along with the wearing of 
the full atropine correction, over the years, 
weakness of convergence developed, mani- 
fested by a remote convergence near-point 
and increased underaction of the medial rec- 
tus muscles as shown by bilateral limitation 
in adduction, greater on the left. This was 
confirmed by cover measurements in that 
the greatest exotropia was down and to the 
right, the sphere of influence of the left medial 
rectus muscle. As the underaction of the 
medial rectus muscles developed there was a 
shift from the “V” esotropia to “A” exo- 
tropia. Along with this the apparent over- 
action of the left inferior oblique muscle 
changed to an apparent underaction as the 
underaction of the left medial rectus muscle 


increased. 


Fig. 8 (Urist). Case 3. Six years postoperatively. (a) About 20 degrees of exotropia for distance. 
(b) 10 to 15 degrees of left exotropia for near. (c) About five degrees of exotropia looking up. 
(d) Depression and limitation of the left eye in adduction. (e) Eyes level on gaze to the left with limita- 
tion in adduction of the right eye. (f{) About 15 to 20 degrees of left exotropia looking down. 
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ETIOLOGY OF THE SO-CALLED A AND V SYNDROMES 


Fig. 9 (Urist). Case 4. Preoperatively. (a) 30 
degrees of right esotropia with glasses. (b) 30 de- 
grees of left esotropia without glasses. (c) 35 de- 
grees of right esotropia looking up. (d) Five to 10 
degrees of esotropia looking down. 


Case 4 (4-197) 


A seven-year-old boy was seen at the infirmary 
on July 25, 1955, with a history of his eyes turning 
in since three months of age. 

Refraction with atropine cycloplegia was: O.D., 
+2.75D. sph. +0.75 cyl. ax. 80°, 20/30; O.S., 
+2.5D. sph., 20/30. 

Preoperative examination (fig. 9) revealed 30 
degrees of esotropia with and without glasses. “A” 
esotropia was present with 35 degrees looking up 
and only five degrees looking down. At surgery, on 
February 8, 1956, bilateral four-mm. recessions of 
the medial rectus muscles were done. 

Postoperative examination, seven months after 
surgery (fig. 10), revealed the presence of 10 to 15 
degrees of exotropia with and without glasses. “A” 
exotropia was now present with 20 degrees looking 
down and five to 10 degrees looking up. The eyes 
appeared level in lateral gaze but cover measure- 
ments were characteristic of bilateral depression in 
adduction. The convergence near-point was 30 mm. 

Prism cover measurements were: c/c ET 184A, 
RH 64; XT’ 204, RH 104. s/c ET 184, LH 64; 
XT’ 204, LH 4A. 

XT 22 XT 12 XT 10 
Right XT ¥4,RH 4 XT 20,RH6,LH4 XT 16 Left 


XT40,RH 14, XT40,RH12 | XT24,LHO 


The plus lenses were replaced with —1.0D. sph. 
in each eye. When seen on June 9, 1957 (fig. 11), 
he had about five degrees of esotropia with and 
without glasses. The “V” syndrome was now present 
with a slight esotropia looking down and five to 10 
degrees of exotropia looking up. Along with this, 
bilateral elevation in adduction was present. 

Cover measurements were: c/c ET 264; ET’ 324, 
RH 6A. s/c ET 204, LH 44; ET’ 104, LH 6A. 


ET 3, LH2 | ETS | ET4,RH8 


Right ET 4,LH4 | ET10,LH5,RHS ET10,RH4 Left 


ETS ET 8,RH2> 


ET 10 


COMMENT 


I have found that “A’”’ esotropia cases can 
be caused by a congenital underaction of the 


lateral rectus muscles.* A strengthening pro- 
cedure directed primarily at the lateral rec- 
tus muscles, along with a weakening proce- 
dure to the medial rectus muscles if neces- 
sary, had given the best results.”® In this case 
a small bilateral recession of the medial rec- 
tus muscles was done for a large esotropia of 
30 to 35 degrees, yet it resulted in an unex- 


Fig. 10 (Urist). Case 4. Seven months after bilateral recessions of the medial rectus muscles. (a) 10 
degrees of left exotropia. (b) Five to 10 degrees of right exotropia looking up. (c) 20 degrees of exo- 
tropia looking down. (d) Convergence near-point 30 mm. (e) and (£) Eyes level on lateral gaze. 
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Fig. 11 (Urist). Case 4. Postoperatively; 16 months after wearing —1.0D. sph. (a) Five degrees of 
left esotropia with glasses. (b) Five degrees of left esotropia without glasses. (c) About 10 degrees of 
right exotropia looking up. (d) Straight looking down. (e) and (f) Bilateral elevation in adduction. 


pected overcorrection, namely, an “A” type 
exotropia. The muscles were not over-re- 
cessed and did not slip since a very good con- 
vergence near-point was present. The reason 
for the postoperative divergence was that 
only 10 degrees of esotropia were present 
looking down before surgery and, since the 
medial rectus muscles have their greatest ef- 
fect in the down position, following their un- 
deraction an exotropia developed, greatest in 
this position. 

The underaction of the medial rectus 
muscles also produced cover measurements 
that were diagnostic for bilateral depression 
in adduction even though it could not be seen 
on versions. The greatest right hypertropia 
was in dextro-depression and the greatest 
left hypertropia in levo-depression. The dy- 


namic change in the medial rectus muscles 
from underaction to overaction, following the 
change in lenses, changed the “A” type exo- 
tropia with bilateral depression in adduction 
into a “V” type esotropia with bilateral eleva- 
tion in adduction. This was confirmed with 
cover measurements since now the greatest 
right hypertropia had changed from dextro- 
depression to levo-elevation and the greatest 
left hypertropia from levo-depression to dex- 
tro-elevation. 


Case 5 (1-124) 


A five-year-old boy was first seen at the infir- 
mary on February 4, 1948, with a history of the eyes 
being crossed since birth. 

Refraction with atropine cycloplegia was: O.D., 
+2.0D. sph., 20/50; O.S., +2.0D. sph., 20/50. 

At preoperative examination (fig. 12) with the 
right eye fixing there was 35 degrees of esotropia, 


Fig. 12 (Urist). Case 5. Pre- 
operatively. (a) 35 degrees of left 
esotropia with a left hypertropia 
for near. (b) 35 degrees of right 
esotropia with a right hypertropia 
for near. (c) 35 degrees of left eso 
tropia with a left hypertropia for 
distance. (d) Elevation of the left 
eye in adduction. (e) Elevation of 
the right eye in adduction. (f) Con- 
vergence near-point is 20 mm. (g) 
30 degrees of left esotropia looking 
up. (h) 45 degrees of right eso- 
tropia looking down. 
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ETIOLOGY OF THE SO-CALLED A AND 


Fig. 13 (Urist). Case 5. Post- 
operativel;—two months following 
recession of the left medial rectus 
and resection of the left lateral 
rectus muscles. (a) 20 degrees of 
left esotropia for near, no hyper- 
tropia (compare with fig. 12-a). 
(b) 20 degrees of right esotropia 
with a right hypertropia for near. 
(c) 10 to 15 degrees of left eso- 
tropia looking up. (d) Limitation 
of the left eye in adduction with 
slight elevation. (e) Marked ele- 
vation of the right eye in adduction. 
(f) 10 to 15 degrees of right eso- 
tropia looking down. (g) Con- 
vergence near-point is 90 mm. 


10 degrees of hypertropia, and elevation of the left 
eye in adduction. With the left eye fixing there 
was 35 degrees of esotropia, 10 degrees of hyper- 
tropia, and elevation of the right eye in adduction. 
“V" estropia with 30 degrees looking up and 45 
degrees looking down was present. 

At surgery, on April 15, 1948, a six-mm. re- 
cession of the left medial rectus and nine-mm. re- 
section of the left lateral rectus muscle were done. 
Postoperative examination (fig. 13), two months 
after surgery, revealed with the right eye fixing 20 
degrees of esotropia with no hypertropia and no 
elevation in adduction of the left eye. With the 
left eye fixing there was 35 degrees of esotropia, 10 
degrees of hypertropia, and elevation of the right 
eye in adduction. “V” esotropia was present with a 
little more esotropia down than up. 

Cover measurements were: c/c ET 484, RH 84, 
ET’ 464, RH 44. s/c ET 504, RH 24, ET’ 484, 
RH 24. 

ET 28 
ET 47 
ET 45 


ET 40,RHS | 
ET 48, RH 2 
ET 45, RH 4 


ET 38, RH 9 


ET 52,RH8 Left 


ET 53, RHS 


Right 


SYNDROMES 


At reoperation, on July 15, 1948, a four-mm. 
recession of the right medial rectus mucle and an 
eight-mm. resection of the right lateral rectus 
muscle were done. Postoperative examination, on 
March 14, 1951, three years after surgery, revealed 
(fig. 14) the eyes straight for distance and most of 
the time for near. A slight exotropia could be pres- 
ent at times for near with a slight esotropia for dis- 
tance. There was marked bilateral depression in 
adduction. The “A” syndrome was now present in 
that the eyes were straight looking up and 20 de- 
grees divergent looking down. 

Cover measurements were: ET 124, LH 24; E’ 
64, RH 64. 

XT 5,RH 7 | 
Right RH 10 E’6,RH6,LH3 


XT 16,RH20| XT7,RH4 | XT6,LHS 


RH 5 


COMMENT 


Before surgery the nonfixing eye turned 
in 35 degrees and elevated 10 degrees ( fig. 


Fig. 14 (Urist). Case 5. Three 
years following second operation— 
recession of the right medial rectus 
and resection of the right lateral 
rectus. (a) Slight right esotropia 
for distance. (b) Straight for near. 
(c) Convergence near-point is 110 
mm. (d) and (e) Bilateral depres- 
sion and limitation in adduction. 
(f) Straight looking up. (g) 25 de- 
grees of left exotropia looking 
down. 
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12). Bilateral elevation in adduction was 
present. After surgery to the left eye, when 
the right eye fixed, 20 degrees of left eso- 
tropia was present with no hypertropia and 
no elevation in adduction (fig. 13). Assum- 
ing the overaction of the inferior oblique was 
a primary vertical dysfunction, the disap- 
pearance of the hypertropia and elevation in 
adduction might be explained as follows: 
After surgery, with straightening of a great 
deal of the esotropia, the eye was taken out 
of the position of the greatest elevating ac- 
tion of the inferior oblique muscle and there- 
fore the primary vertical deviation became 
hidden. 

In this case, at least, this explanation 
would be unlikely because (1) when the 
right eye fixed in extreme abduction, the left 
eye was adducted sufficiently to place it in 
the field of action of the inferior oblique 
muscle and yet it did not elevate; (2) how- 
ever, when the left eye fixed, the right (un- 
operated) eye still had 10 degrees of hyper- 
tropia and marked elevation in adduction 
(fig. 13); (3) then, when the horizontal 
muscles of the right eye were operated, the 
elevation of the right eye in adduction dis- 
appeared. This sequence of events would be 
proof that the bilateral elevation in adduction 
was secondary to a dysfunction of the hori- 
zontal rectus muscles. 

After the final surgery underaction of the 
medial rectus muscles developed as shown by 
the limitation in adduction and the poor con- 
vergence nearpoint (fig. 14). The greatest 
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ARE AQUEOUS HUMOR DYNAMICS INFLUENCED BY AGING? II* 


W. M. Spurceon, Px.D. 


In a previous paper’ data were presented 
showing intraocular pressure (P), facility of 
outflow (C), and rate of outflow (F) of 
aqueous humor at four different age levels: 
10-29, 30-49, 50-69, and 70-92. Statistical 
treatment of these data combined with opthal- 
mologic considerations led to the conclusion 
that the average intraocular pressure, the 
average resistance to outflow, and the average 
rate of outflow do not change significantly 
with increasing age. 

The average or arithmetic mean (M) of 
such data is the value about which the data 
tend to cluster. In addition to the average, 
collections of such data are characterized by 
another parameter: the standard devia- 
tion(s). This parameter, or its square, the 
variance, measures the spread of the data, or 
the closeness with which they cluster about 
the average. In this paper we give the results 
of further statistical treatment of the data 
presented in the previous paper," this time 
considering primarily the information ob- 
tained from the standard deviations. 

We shall use the word “normal” with two 
different meanings. In the statistical sense, a 
normal distribution is a collection of data 
such as intraocular pressures, P, which are 
distributed according to the equation: 
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The frequency of occurrence of a given 
pressure is denoted by y, N is the number of 
eyes in the population considered, ¢ is the 
standard deviation, and » is the mean of the 
pressures for the whole population. The esti- 
mates of ¢ and yu obtained from a finite 
sample of eyes are designated, respec- 
tively, as s and M. In the ophthalmologic 
sense, the use of the word “normal”’ is illus- 
trated by Friedenwald’s definition of normal 
(or normative) intraocular pressure as that 
pressure which is compatible with continued 
health and function of the eye (quoted in 
reference*). In the following, the intended 
meaning of “normal” should be clear from 
the context. 


METHOD 


The selection of the subjects and the ex- 
perimental procedures used have already 
been discussed."* The basic data were pre- 
sented." 

For this paper, statistical treatment of the 
data was done in three steps. First, each dis- 
tribution (of P, C, and F for the age groups 
10-29, 30-49, 50-69, and 70-92) was tested 
for normality by calculating cumulative per- 
centages from cumulative observed frequen- 
cies and then plotting the results on proba- 
bility paper. A straight line is obtained if the 
distribution is normal, whereas a curved plot 
implies a non-normal distribution. 

Second, results of the F-tests described' 
were considered further. 

Third, normal curves were fitted to those 
distributions which were shown by the plots 
on probability paper to be normal. The fitting 
procedure is described.* 
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As previously,’ the data were grouped not 
only for the ages 10-29, 30-49, 50-69, 70-92, 
but also for the ages 10-49 and 50-92. 

The deductions made from the statistical 
treatment were then considered in connection 
with the data of Alimuddin® and with the 
frequency data obtained from several glau- 
coma surveys. 
RESULTS 
INTRAOCULAR PRESSURE 


Results of the test for normality for the 
largest group (ages 50-69, 225 eyes) are 
shown in Table 1 and Figure 1. The straight 
line relationship is an indication that the 
data are normally distributed. Similar re- 
sults were found for the other age groups, 
10-29, 30-49, and 70-92. 


TABLE 1 
TESTS FOR NORMALITY, AGE GROUP 
50-69 YEARS 
Cumulative Cumulative 
P Frequency Frequency (percent ) 
12.0 0 0 0.00 
14.0 3 3 1.33 
16.0 19 22 9.78 
18.0 25 47 20.89 
20.0 55 102 45 .33 
22.0 40 142 63.11 
24.0 38 180 80.00 
26.0 35 215 95 .56 
28.0 10 225 100 .00 
Cumulative Cumulative 
Cc Frequency Frequency (percent) 
0.120 12 12 5.33 
0.180 38 50 22.22 
0.240 59 109 48.44 
0.300 57 166 73.78 
0.360 31 197 87 .56 
0.420 12 209 92.89 
0.480 10 219 97 .33 
0.540 3 222 98 .67 
0.600 1 223 99.11 
0.660 1 224 99. 
0.720 1 225 100 .00 
. Cumulative Cumulative 
F Frequency Frequency (percent) 
1.95 7 7 3.11 
3.25 44 51 22.67 
4.55 75 126 56.00 
5.85 52 178 79.11 
7.15 19 197 87 .56 
8.45 14 211 93.78 
9.75 8 219 97 .33 
11.05 6 225 100 .00 
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Fig. 1 (Spurgeon, et al.). Test for normality, 

age group 50-69 years. 

Figure 2 shows how the spreads of intra- 
ocular pressures increase with increasing age. 
Application of the F-test (table 7, ref. 1) 
shows that the spread of intraocular pres- 
sures is not significantly different when age 
groups that are closest together are com- 
pared: 10-29/30-49, 10-29/50-69, 30-49/50- 
69 and 50-69/70-92. For age groups that are 
farther apart the differences in spread are 
significant. The spread is greater for the 
70-92 group than for the 30-49 group (sig- 
nificantly different at the five-percent level). 
It is still greater than for the 10-29 group 
(significantly different at the one-percent 
level). 

Similarly, while the average intraocular 
pressure is not significantly different for the 
50-92 group than for the 10-49 group, the 
spread of pressures is significantly greater 
for the older group. In other words, while 
the older subjects as a group had the same 
average pressure as the younger subjects, 
there were more older people whose pres- 
sures deviated widely from the mean. 

In order to illustrate this further and to 
make possible some comparisons with data 
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from other sources, normal curves were fitted 
to the intraocular pressure data. Some ques- 
tion might be raised as to whether this pro-,, 
cedure is justifiable, since we are dealing with 
distributions truncated above P = 30 mm. 
Hg. It is known from other data, however, 
that the truncated portions of the curves are 
quite small, consequently the estimate of the 
means and the standard deviations cannot 
be very different from those that would be 
obtained if the truncated portions were con- 
sidered, or if the more complicated iteration 
procedures were used to obtain the estimates. 
It is therefore considered that the estimates 
M and s obtained directly from the data are 
very good approximations to the values that 
would have been obtained by the more com- 
plicated procedures. 

The normal curves obtained for the four 
age groups are shown in Figure 3. The data 
were all adjusted to the total of the age group 
(50-69 years) having the largest number of 
eyes (225). The shaded areas give the ex- 
pected frequencies of pressures above 30 


T 
30-49 50-69 
Age Group 


10-29 70-92 

Fig. 2 (Spurgeon, et al.). Effect of age on spread 
of tonographic values. In the older age groups, in 
general, there are more individuals whose tono- 
graphic values differ widely from the average 
values. 


16 18 20 22 24 26 
P, mm ig 

Fig. 3 (Spurgeon, et al.). Normal distribution 
curves fitted to the intraocular pressure data. Verti- 
cal lines are arithmetic means. All data are reduced 
to the same total number of eyes (225). The pro- 
gressive flattening of the curves with increasing age 
illustrates the concurrent increase of spread. (Note 
heavier black area at right end of each curve.) 


mm. Hg in a normal population. These areas 
were calculated with the aid of normal proba- 
bility tables, giving the percentages shown 
in Figure 3 and Table 2. In Figure 4 these 
areas are magnified to show better the in- 
creases with age. 

In Figure 5 we have plotted in solid lines 
the percent of eyes having intraocular pres- 
sures greater than 28 mm. and 30 mm. These 
percentages were calculated from the normal 
curves fitted to our data. For the plots in 
Figure 5, 20 years was taken as the average 
age for the 10-29 group; 40 years for the 30- 
49 group ; 60 years for the 50-69 group ; and 
80 years for the 70-92 group. The graphs so 
obtained, therefore, are not quantitatively 
exact, but they do serve to show the trend. 


FACILITY OF OUTFLOW 


Results of the test for normality for the 
largest group (ages 50-69, 225 eyes) are 
shown in Figure 6. It is apparent that the 
data are not normally distributed. Similar 
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TABLE 2 


PERCENT OF EYES IN A NORMALLY DISTRIBUTED POPULATION HAVING 
HIGH INTRAOCULAR PRESSURE 


P (mm.Hg) -- —— — 
10-29 30-49 50-69 70-92 

26 8.4 7.8 
28 24 26 27 36 
30 0.40 0.57 0.66 13 


results were found for the other age groups. 
Inspection of the basic data in reference’ 
shows that for all four age groups the dis- 
tributions of outflow facility values are ap- 
parently skewed. 

The spread of outflow facilities increases 
with increasing age, as shown in Figure 2. 
The F-test (reference') shows that the 
increase is greater than can be attributed 
to chance, except when the 50-69 and 70-92 
groups are compared. When the 10-49 and 
50-92 groups are compared as was done in’ 
the spreads are very different, being signifi- 
cantly greater (one-percent level) for the 
older group: 10-49 group, s = 0.0851 ; 50-92 
group, s = 0.102. 

Because the facility of outflow data are not 
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Fig. 4 (Spurgeon, et al.). Areas under the nor- 
mal curves of Figure 3, magnified to show the 
increases with age of the number of eyes having P 
greater than 30 and P less than 13 to 14 mm. 


normally distributed, no attempt was made 
to fit normal distribution curves. It should 
be pointed out, however, that the distributions 
probably do not deviate from normality so 
much as to invalidate the use of the t- and 
F-tests. 


RATES OF FLOW 


Results of the test for normality for the 
largest group are shown in Figure 7. Here 
again the data are not normally distributed. 
Similar results were found for the other age 
groups. Inspection of the basic data in refer- 
ence’ shows that for all four age groups the 
distributions of flow rate values are appar- 
ently skewed. These results are not un- 
expected, since the rate of outflow is not an 
independent variable, but is a function of the 
facility of outflow. 

The spread of the flow rates increases with 
increasing age and then drops off slightly, as 
shown in Figure 2. The F-test’ shows that 
the differences between the standard devia- 
tions of the flow rates are significant when 
the youngest group (10-29) is compared with 
the two oldest groups (50-69 and 70-92). 
Comparing the 10-49 group with the 50-92 
group, the standard deviations are again 
found to differ by a significant amount: 10-49 
group, s = 1.74; 50-92 group, s = 1.94. 

Because the rate of flow data are not 
normally distributed, no attempt was made 
to fit normal distribution curves. Here again, 
however, the distributions probably do not 
deviate from normality so much as to’ in- 
validate the use of the t- and F- tests. 


Discussion 
In general, the average intraocular pres- 
sures, facilities of outflow, and flow rates of 
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Fig. 5 (Spurgeon, et al.). (a) 
Percent of normal eyes with pres- 
sure greater than 28 mm. and 30 


mm. Hg (solid lines). (b) Per- 
cent of persons having glaucoma 
or a borderline increase in pres- 
sure (broken lines). 


Per cent of normal eyes with P greater than x mm. Hg (this work) 


— 


Per cent of persons having glaucoma or borderline P (others work) 


our subjects do not change significantly with 
increasing age. The distributions widen, how- 
ever, for all three tonographic values as age 
increases. In other words, more of the ex- 
treme values are found among older people, 
most of whom, however, show tonographic 
values that are perfectly normal. 


24 SO 36 42 48 54 60 66 72 
C, cmm. /min./mm. Hg 


Fig. 6 (Spurgeon, et al.). Test for normality, 
age group 50 to 69 years. 


60 70 80 
AGE IN YEARS 


The changes with age of the intraocular 
pressure distributions are particularly inter- 
esting. As shown by the solid line graphs of 
Figure 5, the percentage of eyes having pres- 
sures over 28 mm. increases with age. The 
actual percentage in the total population, of 


eyes having pressures greater than 28 mm. 
or 30 mm. Hg is probably somewhat higher 
than shown by the curves. There are two 
reasons for this: (1) no subjects having in- 
traocular pressure greater than 30 mm. were 
considered in our study, and (2) it is possible 
that some of the subjects whose pressure was 
normal at the time of measurement had ab- 
normally high pressures at other times. If our 
sample is taken as representative of the popu- 
lation of this area, then the percentage of 
eyes with pressure greater than 28 mm. Hg 
ranges from at least 2.4 percent at age 20 
years to at least 3.6 percent at age 80 years. 

In the literature one occasionally sees 
statements to the effect that tonometry should 
be routine on all patients older than 40 
years. The solid curves of Figure 5 do not 
indicate any sudden change in incidence of 
high pressure at this age, but indicate, rather, 
that tonometry should be a routine part of 
the examination of any eyes, regardless of 
age. This has been pointed out repeatedly by 
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TABLE 3 

STATISTICAL SUMMARY OF ALIMUDDIN'S DATA 
Age Group Number | Average | Standard 
(yr.) of Eyes P Deviation 

11-20 230 

21-30 206 Pia 2.76 

31-40 164 19.0 | 2.97 

41-50 201 | 20.1 | 3.08 

51-60 199 20.7 3.27 


Ascher,*® for example. 

Alimuddin has recently published® data on 
intraocular pressures at various ages for 
1,000 healthy eyes. The average intraocular 
pressures and the standard deviations for his 
five age groups are shown in Table 3. It is 
evident that his results are only partly in 
agreement with ours. He found that the 
average intraocular pressure increases with 
age, whereas we found' that it does not. The 
standard deviations for his data increase with 
age, in agreement with our results. However, 
plots of his cumulative frequencies on proba- 
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Fig. 7 (Spurgeon, et al.). Test for normality, 
age group 50-69 years. 


bility paper show that his data are not nor- 
mally distributed, for any age group or for 
the totals. With increasing age he finds fewer 
low values of intraocular pressure, and more 
high values. The reasons for the differences 
between the two sets of data are not known. 
Our findings, however, are in accord with 
those of Glees,” who studied 5,392 eyes of 
2,696 persons of all ages. He found no cor- 
relation between normal intraocular pressure 
and age, and considered the frequency dis- 
tributions of eye pressures to be binominal. 
Suda and Kiritoshi* measured the intraocular 
pressure in 3,174 normal eys, using the 
Schigtz tonometer. They stated that the fre- 
quency distributions of pressures are only 
“approximately binomial,” and found no cor- 
relation between the tension and age. 

Other data from the literature which can 
be considered in connection with our findings 
are the results of the various glaucoma sur- 
veys that have been made previously. Duke- 
Elder® and Sugar’® have presented summaries 
of data from the literature on incidence of 
glaucoma. The percentages that they give 
are computed by comparing the number of 
glaucomatous persons of a given decade in 
age with the total number of glaucomatous 
persons examined (of all ages). On the other 
hand, the percentages which we show in 
Figure 5 are computed by comparing the 
number of glaucomatous persons of a given 
decade of age with the total number of ex- 
amined glaucomatous and normal persons of 
the same decade. 

Brav and Kirber™ reported in 1951 the 
results of examinations of 10,000 persons, 
aged 40-65 years, in Philadelphia. They 
found 1.53 percent of the subjects with defi- 
nite or early glaucoma and 2.24 percent either 
having glaucoma or else considered to be 
borderline Their criteria included 
Schigtz tonometer readings of 14-28 mm. 
Hg (normal), 28-32 mm. Hg (borderline), 
32-40 mm. Hg (early glaucoma), and over 
40 mm. Hg (definite glaucoma). 

Two years later Hankla™ elaborated on 
these data, most of the subjects being in the 


cases. 
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age range 35-65 years. From her data, the 
percentage of persons having glaucoma or 
borderline intraocular pressure (28-30 mm. 
Hg, Schigtz) are plotted for comparison as 
one of the dashed curves in Figure 5. 
Buesseler, Andrews, Schreuder"™ described 
the glaucoma detection program at Wright- 
Patterson Air Force Base in 1952. Seven 
cases (2.9 percent) of abnormally high in- 
traocular pressure were found in 238 per- 
sons over 40 years of age, using the Berens- 
Tolman ocular hypertension indicator. 
Clark, Bancroft, Allen, Wang" 
studied the incidence, in 1952-1954, of visual 
defects in two rural counties of Mississippi 


and 


and a rural parish of Louisiana. In one 
county the Schigtz 
tonometry on adults over 40 years of age. In 
the other such were 
made only when indicated. Pooling the data 
of the three areas, they found a glaucoma 
rate of 0.26 percent. All types of glaucoma 
are included in their data. Of 30,571 persons 
examined, 38 had chronic simple glaucoma, 
eight others had absolute glaucoma, and in 
three cases the type of glaucoma was doubt- 
ful. The low over-all glaucoma rate is ac- 
counted for by the fact that their samples 
had a higher proportion of school children 
than there was in the total population. Glau- 


eXamination included 


areas measurements 


coma was found in each age group over 10 
years. For persons in the age range 60-69, 
the rate was 2.0 percent. For persons over 
70 that rate was 5.7 percent. The percentages 
found in each age group are plotted in Figure 
5. The rates by age group are in general 
agreement with the other figures. However, 
it is to be expected that the sampling method 
would give low results for chronic simple 
glaucoma. The authors themselves point out 
that any bias in their sampling would lead to 
underestimation of the visual defect rate in 
general. 

Zeller and Christensen’ reported in 1954 
that of more than 1,000 determinations of 
intraocular pressure made by 12 interns, 60 
eyes were found to have pressure higher than 


25 mm. Hg (Schigtz). This is about six per- 
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cent of the eyes examined. The percent hav- 
ing pressures over 28-30 mm. would doubt- 
less be lower. These data are not plotted in 
Figure 5 because the age distribution of the 
subjects was not reported. 

Late in 1954 Wolpaw and Sherman" de- 
scribed the results of a glaucoma survey made 
in Cleveland. Of 12,803 persons tested, 1,635 
(12.8 percent) were found to have elevated 
tension (over 30 mm. Hg Schigtz, or 40 mm. 
Hg McLean) in one or both eyes. Proven 
glaucoma cases numbered 240 (1.87 percent 
of those tested), with 23 additional border- 
line cases. No follow-up was possible on 307 
of the 1,635 cases, so that, as the authors ob- 
served, the 1.87 percent figure is undoubtedly 
low. Tine age distribution of the total sample 
was not given ; consequently the data are not 
plotted ir. Figure 5. 

Vaughan, Asbury, Bock, 


Hoyt, and 


Swain"’ published in 1955 the results of a 
glaucoma survey of 1,000 hospital patients, 


aged 40-89 years. Their results are included 
in Figure 5. Between the ages of 40 and 60 
years they found that the incidence of glau- 
coma (counting glaucoma suspects) was 
about two percent. Above 60 years, however, 
the incidence rose well above the two percent 
figure that is often quoted. 

In the discussion of the paper by Vaughan, 
et al., Ellis reported the results of a glaucoma 
study in a Los Angeles suburb, in which 21 
new, definite glaucomas and nine suspected 
glaucomas were found in 700 people ex- 
amined. This is 3.0 percent, or 4.3 percent if 
the suspected cases are included. The results 
are not shown in Figure 5 because no ages 
were given. 

Koskenoja and Orma** (1955) determined 
the ocular tension (Schigtz) in 600 persons 
over 64 years of age, thought to be typical of 
geriatric patients who visit general practi- 
tioners in Finland. They used the same diag- 
nostic criteria as Brav and Kirber, except 
for the provocative test. Ninety-six persons 
(16 percent) were found to have pressures 
greater than 25 mm. Hg in one or both eyes. 
Four of these were cases of secondary glau- 
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coma and 37 cases were later found to be 
normal. Fifteen cases (2.5 percent) of defi- 
nite, previously undiagnosed primary glau- 
coma were established, plus 13 cases of pre- 
viously diagnosed glaucoma (total 4.7 per- 
cent). This is plotted as a single point at age 
70 years in Figure 5. It is a lower limit, since 
not all of the 96 persons were examined 
further. If the borderline cases are included, 
a possible 52 (8.7 percent) had glaucoma. 

The latest studies of this type were re- 
ported in 1957. Kurland and Taub” studied 
the frequency of glaucoma in Rochester, 
Minnesota. Their percentages, plotted in Fig- 
ure 5, are lower than those reported by 
others. This is explainable by the fact that 
only cases of diagnosed glaucoma were in- 
cluded, the total number of glaucoma cases 
in the community remaining unestimated. 

Gradle and Downing* described a series 
of glaucoma case-finding experiments in 
California. In Alhambra, 2.6 percent of the 
persons tested were found to have glaucoma. 
In Glendale, 3.3 percent had glaucoma. A 
later case-finding project in the same city 
gave a figure of 2.1 percent. A similar project 
in Santa Barbara showed seven percent of the 
number tested to have glaucoma. The criteria 
used were visual acuity, fundus examination, 
tonometric testing, and field determination. 
All of the cases reported were newly diag- 
nosed, that is, the subjects were not previ- 
ously aware of their disease. The relation 
between age and tonometric results was not 
reported, except that in Santa Barbara the 
median age was high—63 years. The high 
incidence (seven percent) in this community 
of older people confirms the other results in 
Figure 5, namely that the frequency of glau- 
coma increases with age. 

Smillie, Roth, Blum, and Gates*' deter- 
mined the intraocular pressures of 1,054 pa- 
tients over 40 years of age, admitted nearly 
consecutively to a general hospital in Michi- 
gan. They found 10 known cases of glau- 
coma and 55 new suspects having pressures 
(Schigtz) of 26 mm. Hg or more on the 
1948 scale. The two groups together consti- 
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tute 6.2 percent of the total. Further studies 
were made on 47 of the suspects. Glaucoma 
was established in a total of 18 cases, or 1.7 
percent. 

For several reasons, the curves in Figure 
5 give only order of magnitude. As is well 
known, the Schigtz tonometer values are not 
the same as manometric pressure values. The 
tables for use with the Schigtz tonometer 
have been changed throughout the years, and 
these changes make comparisons difficult 
when the work of different investigators is 
compared. 

There are other reasons, too, why the 
curves give only order of magnitude. In most 
of the cases cited the orginal age data, if 
given at all, are grouped rather than given in 
detail. Although points are plotted at definite 
ages, therefore, their locations should be 
regarded as approximate. 

Moreover, it can be argued that in the 
samples studied, the percentage of glauco- 
matous eyes found should be regarded as 
minimum figures. The actual proportions of 
eyes with abnormally high intraocular pres- 
sure are probably greater than found, for it 
is well known that glaucomatous eyes can 
have pressures well within normal limits at 
some hours of the day. If they were meas- 
ured at a time when the pressures were nor- 
mal, and the glaucoma was not found by 
field examinations or some other diagnostic 
test, then these eyes would not be counted 
as glaucomatous. Early glaucoma and so- 
called low-tension glaucoma can also be 
missed. 

It can be questioned whether any of the 
samples studied were really completely repre- 
sentative of the actual population. It seems 
to be extraordinarily difficult, in studies of 
the rate of occurrence of glaucoma, to devise 
a practical sampling procedure that is free 
of bias. In our study, for example, the sub- 
jects were well distributed by age, race, and 
sex, but intraocular pressure values above 
30 mm. Hg were excluded in order that only 
normal eyes would be in the sample. In sam- 
ples drawn from industrial groups, most 
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persons over 65 years of age are excluded 
and for reasons of economy persons under 
35 may be discouraged from taking the tests. 
Persons not working on account of defective 
eyesight or other disability, or on account of 
sex, are also not included in such studies. In 
surveys such as the one in Cleveland there 
may be a preponderance of females because 
the men are at work. Many older people who 
have difficulty in getting around would also 
be excluded in such work. In studies based 
on medical records of a community it is 
questionable whether all persons, or even a 
representative sample have their intraocular 
pressures measured. In all of the studies dis- 
cussed, therefore, the sampling bias is such 
that the estimated incidence of glaucoma is 
probably too low. 

A statistically unbiased study made on a 
representative sample of the population 
would have to be based on census figures. 
Each age, race, and sex should be represented 
in the sample in about the same proportions 
as in the general population. All pressures 
found should be included. Pressures should 
be determined more than once, preferably at 
those times of day when they are likely to be 
highest. Borderline cases should perhaps be 
checked with more than one tonometer. The 
study of a large sample selected in this way 
would be long, difficult, and expensive. No 
one has yet suggested a practical way of 
accomplishing it. 

In view of the difficulties encountered, the 
agreement in the results of the workers cited 
is quite good. It seems likely that the often 
quoted figure of two percent of persons over 
40 years of age having glaucoma is conserva- 
tive. For persons aged 40 it may be about 
right, but at age 60 the figure is probably 3.6 
percent or more; at 80 years it may be 4.0 
percent or higher. 

Our data, and rough extrapolation of the 
data of Vaughan and of Hankla suggest that 
the percentage of persons having high intra- 
ocular pressure or glaucoma at ages below 40 


years is by no means negligible. This sug- 
gests that tonometry should be done routinely 
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as part of the eye examination even on 
younger patients. Ascher has pointed this 
out repeatedly, for example, in his discussion 
of the paper by Brav and Kirber."* Our 
findings thus confirm his statements. 

The normal curves fitted to our data taken 
from normal subjects lead to the prediction 
that the percentage of persons having intra- 
ocular pressures greater than 28-30 mm, Hg 
increases as age increases. The prediction is 
confirmed by the figures of Hankla, of 
Vaughan and co-workers, of Kurland and 
Taub, of Clark, of Koskenoja and Orma, and 
of Gradle and Downing, all showing that the 
percentage of persons having glaucoma or 
borderline pressure increases as age in- 
creases. These facts can be explained if we 
consider the anatomic changes in the chamber 
angle and its vicinity which occur with in- 
creasing age. For example, the work of 
Dvorak-Theobald and Kirk™* and of Teng, 
Katzin, and Chi** on serial sections of glau- 
comatous eyes and Redmond Smith’s work 
on neoprene casts of glaucomatous eyes” all 
indicate impairment of the aqueous drainage 
channels. 

An additional factor which could affect the 
relations between intraocular pressure and 
age in such a way as to increase the percent- 
age of persons with high apparent intraocular 
pressure is the change of scleral rigidity with 
age. Friedenwald discussed this problem*®* in 
1937. He stated that, beginning in the fifth 
decade of life, “an increasing rigidity of the 
ocular coats is characteristic of advancing 
age.”” Examination of his frequency curves 
for scleral rigidity at various age levels, how- 
ever, reveals an additional fact of great in- 
terest. The frequency curves for the age 
groups 15-30 and 31-50 years were about 
the same in appearance, and the distributions 
appeared to be normal. The frequency curve 
for the age group 51-60 years consisted of a 
large, normal-looking part having about the 
same mean and spread as the younger age 
group, plus a small, humplike extension of 
the tail of the curve on the high side. In 
other words, the distribution curve for the 
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group 51-60 years is bimodal: there are 
actually two distributions, one normal (in 
both senses of the word) and one that is 
possibly normal in the mathematical sense 
but abnormally high in the biologic sense. 
For the age group over 60 the second, ab- 
normally high distribution is even more pro- 
nounced. It would be a most interesting study 
to determine whether there is any connection 
between the high scleral rigidity in the “ab- 
normal” group of the older eyes, and the 
onset of glaucoma. 

Since the normal curves for the distribu- 
tion of intraocular pressures are symmetrical, 
it follows that the percentage of persons hav- 
ing abnormally low pressures (less than 13- 
14 mm. Hg) also increases with age (fig. 
4). This is a new and unexpected physiologic 
fact in geriatrics, worth further study since 
the reason is unknown. 

Magitot stated* that intraocular pressure 
in children’s eyes is higher than in eyes of 
aged persons and suggests that low ocular 
tension in aged individuals can be considered 
a sign of poor peripheral circulation (in the 
choroid ). Increased scleral rigidity, however, 
may mask this effect. Other possible causes 
for low intraocular pressure also come to 
mind: wider or shorter outlet channels from 
Schlemm’s cana! (not probable) ; operation 
of Barany’s mechanism in the trabecular 
spaces; low rate of production of aqueous ; 
decrease of viscosity of the aqueous humor ; 
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decrease of systemic or episcleral venous 
pressure ; and decreased blood volume in the 
uvea. 


SUMMARY 


The spreads of tonographic values for 
normal eyes increase in general with increas- 
ing age, that is, in the older age groups there 
are more persons whose tonographic values 
differ widely from the averages. For intra- 
ocular pressures the wide deviations may be 
on both the high and the low sides. 

The increase with age of the percentage of 
normal eyes having intraocular pressure 
higher than 30 mm. Hg is of interest when 
compared with the results of various glau- 
coma surveys. The incidence of glaucoma 
found in all of these surveys is probably 
too low. High intraocular pressures are 
found at all ages. Accordingly, tonometry 
should be a routine part of the eye examina- 
tion at all ages. 

The increase with age of the percentage of 
eyes having intraocular pressures less than 
13 to 14 mm. Hg is a new finding in geriatrics. 
Several possible explanations can be given, 
but the real reason is still unknown. 
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SPONTANEOUS INTERNAL SCLERAL RUPTURES 


AND THE SPLITTING OF THE CORNEA-SCLERA 


ADALBERT Fucus, M.D. 
Meran, Italy 


As a rule ruptures of the sclera are caused 
by injuries. Sometimes these are direct rup- 
tures ; more frequently, however, they are in- 
direct ruptures and are located internally and 
above, about two mm. behind the limbus and 
run parallel to and behind it. 

The fact that the indirect ruptures are lo- 
cated in the nasal and upper quadrant of the 
globe is explained as follows: the region of 
the internal scleral sulcus is an especially 
weak part of the sclera, weakened the more 
because here the anterior ciliary vessels run 
from Schlemm’s canal backward and out- 
ward. Indirect ruptures follow this course of 
the vessels, and are nearly always found in- 
ternally and above. 

This may be explained by the fact that the 
trochlea and the spina trochlearis, around 
which the tendon of the superior oblique 
muscle runs, are situated here; these form 
a hard protuberance at the inner upper or- 
bital wall, next to the incisura supraorbitalis. 


If an eyeball—for instance, by a blow with a 
fist—is pressed into the orbit, the cornea is 
flattened and the weak region behind the lim- 
bus is pressed against the trochlea and is 
indented by it. The considerably increased 
pressure of the eye causes the eye to burst in 
this indented region. Bell’s phenomenon 
plays a special role in these cases because the 
region of Schlemm’s canal and the trochlea 
are approached by the upward movement of 
the globe. 

Beside these traumatic ruptures spontane- 
ous ruptures of the sclera may also occur. 
They are very rare ; I found only a few cases 
in the literature. 

Sometimes the sclera is lacerated far be- 
hind. Mathewson' (1932) gave a very short 
description of four cases: (1) A 13-year- 
old boy after operation for cataracta perinu- 
clearis; (2) a 60-year-old woman, who was 
operated by Elliot trephining for a subacute 
glaucoma ; (3) a 40-year-old woman with a 
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spontaneous scleral rupture; of these cases 
nothing was noted of the localization of the 
rupture. Only in the fourth case, a 50-year- 
old woman, who had severe pains for six 
years, a histologic examination was made and 
it was stated that the sclera was ruptured all 
around its equatorial region. 

Another very unusual case was published 
by Michel* (1948). A 10-year-old girl had 
high myopia (20D.); without any injury 
she suffered severe pain for several days. 
Then ptosis, considerable enophthalmos, and 
immobility of the globe set in. The iris had 
fallen back considerably and the retina was 
detached below and behind. Tension was 0. 
After three months the lids and the position 
of the globe and immobility were normal 
again, the tension nearly equal to the other 
eye; the retinal detachment was still present. 
Vision was hand movements at 50 cm. Michel 
assumed a spontaneous rupture of the sclera 
but he did not discuss the localization of it. 

Spontaneous scleral ruptures are some- 
what more frequent in the region of the sul- 
cus sclerae. Ernst Fuchs* (1912) examined 
a 62-year-old woman with such an ectasia 
anatomically; he also examined an eight- 
year-old girl who had an ectasia of the nasal 
half of the cornea due to a rupture of the 
corneal-scleral region two months after be- 
ing hit by a stone. 

Stdlting* (1913) described a 14-year-old 
girl whose right eye was bigger than the left 
eight days after birth. Later on a staphyloma 
developed all around the cornea and below a 
leukoma of the cornea was found. The ana- 
tomic examination revealed a rupture in the 
internal scleral sulcus from which a slit ex- 
tended posteriorly between the inner and 
outer layer of the scleral lamellae. 

Richman’ (1936) noted a 25-year-old Ne- 
gress who had a binocular chronic iritis with 
tuberculous nodules. Spontaneously the sclera 
ruptured at the limbus and the iris prolapsed 
there between the 2- and 5-o’clock positions. 
The vision became better (20/70) because 
the very narrow pupil had become wider due 
to the prolapse. 
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Dejean et Boudet® (1951) presented a 64- 
year-old woman who had severe glaucoma 
for 14 years. Finally she had very severe 
pains for 16 days and bloody liquid oozed 
from the eye for several hours. The eye was 
ruptured at the corneal-scleral junction. A 
second patient, a 60-year-old woman, had 
glaucoma in both eyes due to iris en tomate. 
As she had poor light sensation in the left 
eye, she was operated only on the right eye. 
Fifteen years later she suffered terrific pains 
in the left eye; blood oozed out and the pain 
stopped. Here again a rupture was found 
behind the limbus, below ; iris and lens were 
prolapsed. At the same session similar cases 
were reported: Jaquet mentioned a rupture 
of the sclera two days after retrobulbar in- 
jection; Carlotti and also Baille reported 
cases of spontaneous rupture behind the 
limbus. 

Spontaneous internal ruptures of the sclera 
in the region of the internal scleral sulcus 
and Schlemm’s canal were found several 
times during my histologic studies. As there 
are interesting details of the structure and 
the tectonic of the cornea-sclera I will de- 
scribe a few of these cases: 


CASE REPORTS 


Case 1 

The eye was enucleated on account of retino- 
blastoma. The anterior chamber was extremely 
shallow, the iris was lying against the cornea on 
one side, while on the other side only the peri- 
pheral half was adherent. The pupil was maximally 
wide. The anterior chamber contained a few cells 
of glioma and phagocytes with pigment; a larger 
amount of these cells were present in the cir- 
cumlental space, here more mixed with pigmented 
phagocytes. The lens was cataractous and calcified 
in the posterior equatorial parts. Nearly the whole 
globe behind the lens was filled with partly necro- 
tic tumor masses which had pushed the vitreous 
forward against circumlental space. The choroid 
was partly attacked posteriorly by the retino- 
blastoma; on one spot tumor cells are present 
on the outside of the sclera in the neighborhood of 
a small ciliary nerve. 

On one side in the region of the internal scleral 
sulcus the tumor had, by increasing tension, caused 
a dehiscence of the inner and outer scleral lamellae 
and a small intercallary staphyloma. Here a pocket 
was formed by the external scleral lamellae and 
interiorly by a detached scleral corneal ridge. 
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The posterior ridge corresponded to the scleral 
spur. The anterior ridge represented the periphery 
of the posterior corneal layers. This pocket occupied 
five mm. of the corneal circumference and had a 
communication with the interior corresponding with 
the former internal scleral sulcus. 

Into this pocket parts of the ciliary body and cili- 
ary process, dispersed with glioma cells, were 
pressed (fig 1). The posterior part of this niche had 
an extension of three mm., the scleral ridge 0.6 mm., 
the corneal ridge projected 1.2 mm. This pocket 
or niche was pointed posteriorly and anteriorly. 
Posteriorly the tear or dehiscence ran along the 
anterior ciliary vessels. However, the vessel (K) 
did not seem to be an aqueous vein because it had 
quite a thick wall, which hardly could be attributed 
to aqueous veins. Anteriorly the dehiscence ex- 
tended much further, about twice as much as be- 
hind. Two vessels extended from the anterior end 
of the pocket into the corneal parenchyma. 


One can easily recognize here that in the 
region of the internal scleral sulcus the 
connection between the inner and outer lay- 
ers as well as of the sclera and of the cornea 
was weak and that it did not withstand the 
increased tension. This, however, is an ex- 
ception because, in general, the scleral la- 
mellae which form the bottom of the internal 
scleral sulcus simply yield and no dehiscences 
occur along the meridional layers of the 
fibrous capsule of the globe. 

A smaller niche but of similar configura- 
tion I found in another case of retinablas- 
toma. 


Case 2 

The glioma had filled the whole globe and had 
proceeded into the optic nerve and the intervaginal 
space; both were considerably enlarged. The uvea 
was nearly entirely replaced by tumor and was 
recognizable only by some remains of pigment epi- 
thelium and Bruch’s membrane. On the temporal 
side the internal scleral sulcus was not attacked 


Fig. 1 (Fuchs). Internal scleral rupture. (K) 
Anterior ciliary vessel. (G) Nodule of glioma 
retinae. (P) Ciliary process. 


(Fuchs). Internal scleral rupture and 
spur. (S) Scleral spur. 


Fig. 2 
deviation of scleral 


by the tumor. On the nasal side, however, masses 
of the tumor had invaded the sulcus and were pro- 
ceeding anteriorly and posteriorly, having separated 
the outer scleral layers from the inner ones. Here 
again there was a pocket or niche, of 1.2-mm. 
length (fig. 2). The scleral spur (S) was pushed 
inward. Fine slits parallel to the surface ran from 
the posterior end of the pocket backward in the 
middle layers of the sclera. In an analogous way 
strands of fine pigment, tumor cells, and vessels 
extended from the anterior recess of the pocket 
one mm. further into the deep layers of the cornea. 

In other series of sections of the globe I found 
considerably wider bulging of the sclera and a 
much more marked deviation of the scleral spur 
with the internal scleral lamellae toward the in- 
side of the globe. 


Also in this case a pocket is formed in the 
internal scleral sulcus and it is remarkable 
how the scleral spur is bent inward. One 
would suggest that this deviation is caused 
by the traction of the scleral muscle but the 
muscle was entirely replaced by the tumor. 


Thus another cause apparently brought 


about the deviation, probably the presence of 
elastic fibers in this region of the internal 
scleral sulcus. Of this I will speak later. 

A similar change as in Case 2, I mean a 
kind of chipping of the internal scleral lamel- 
lae together with the scleral spur, was found 
in another eyeball with retinoblastoma. 


Case 3 

A glioma had filled the whole globe and trans- 
formed the content into a tumor. The eyeball was 
opened during the enucleation at the insertion of a 
rectus, that is, three mm. of sclera were excised. 
The opening was filled with blood and tumor. The 
cornea showed an ulcus (U) with a flat loss of 
substance and progressive borders. In front of 
Descemet’s membrane, on both sides of the region 
of the ulcus, the cornea was infiltrated by glioma 
cells (G). 

The retinoblastoma had 


invaded the internal 
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Fig. 3 (Fuchs). Internal scleral rupture. (S) 
Scleral spur. (G) Glioma cells. (N) Necrotic 
tumor masses. (U) Progressive border of ulcus 


serpens. 


scleral sulcus and had pushed the thin roof of 
internal scleral sulcus together with the neigh- 
boring cornea outward. More posteriorly the inner 
scleral lamellae (fig. 3) had become detached from 
the outer ones and a slit of 2.5-mm. length had 
been formed. This slit was filled anteriorly by 
tumor, posteriorly by isolated tumor cells, edema, 
and some lacerated bundles of connective tissue. 

In the two former cases a pocket with an 
anterior and a posterior slit was present. In 
this case an intercallery staphyloma was pres- 
ent and the scleral spur (S) with a consider- 
able part of the internal lamellae was sepa- 
rated and had deviated interiorly to a consid- 
erable extent. 

In the part of my collection which I have 
in New York I have 45 cases of retinoblas- 
toma and in three of these cases such internal 
lacerations were present. In two other cases 
I found an insignificant chipping of the scle- 
ral spur and the inner lamellae; the dehis- 
cence in the posterior part of the intercallary 
staphyloma amounted only to 0.2 mm. and 
from this small laceration there was no con- 
tinuation backward. In five cases the retino- 
blastoma had perforated the sclera near the 
cornea without a similar tear. 
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I found a similar dehiscence of the exter- 
nal layers of the sclera from the internal lay- 
ers of the cornea in eyes containing other 
tumors. 


Case 4 


This case shows a diktyoma; it has been pub- 
lished by Béck* (1929). 

The ciliary body of a six-year-old child was 
covered on one side by a thin layer of tumor cells 
which extended to the equator of the lens (fig. 4). 
The internal scleral sulcus was considerably en- 
larged (three mm.) and external scleral lamellae 
bulge to the extent of 1.5 mm. Here the internal 
lamellae of the sclera were distended two mm. 
from the external ones and the same was true for 
the posterior lamellae of the cornea (0.8 mm). The 
scleral spur (S) together with the inner lamellae 
was deviated inward, apparently due to the traction 
of the ciliary muscle. The groove of the internal 
scleral sulcus, enlarged by the two recesses an- 
teriorly and posteriorly, contained a few small flaps 
of tumor which were separated by empty spaces. 
The anterior (T) and posterior recesses were filled 
by loosened particles of tumor and isolated bundles 
of corneal and scleral fibers. The tumor showed the 
typical structure of a diktyoma: some long gar- 
lands of cells which looked exactly like the un- 
pigmented epithelium of the ciliary body, some 
nerve tissue with considerable malformation, abun- 
dance of nuclei, neuroglia, and rosettes. At the 
anterior edge of the intercallary staphyloma the 


Fig. 4 (Fuchs). Internal scleral rupture. (S) 
Scleral spur. (T) Tumor cells (diktyoma). (1) 
Iris. 
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iris (1) became visible and ran against the interior 
of the eye; it was very thin, atrophic, and covered 
by endothelium. 


In contrast to the recess in the area of the 
intercallary staphyloma in cases of glioma 
we find the space here only partly filled by 
tumor masses. It was not the diktyoma which 
had caused a liquefaction of the tissue and 
thus ectasia and splitting of the sclera (cor- 
nea) but here the glaucoma had lacerated the 
apparently poor connection between the in- 
ner and outer lamellae. This laceration and 
the formations of niches were not present 
all around, as in the other cases; only at one 
point of the ectasia. Seemingly the connec- 
tion of the different layers of the lamellae of 
the corneal sclera is not always the same. 

The iris was entirely separated from the 
ciliairy body; the inside of the intercallary 
staphyloma was not covered by pigment, as 
one may observe in other staphylomas. The 
staphyloma was not formed gradually and 
the root of the iris was not stretched and was 
not atrophic and reduced to a pigmented lay- 
er. The tissue here was apparently really lac- 
erated and an iridodialysis had taken place. 


Case 5 


This case shows a hemangioma of the choroid; it 
was published by Bergmeister* (1911). 

A 26-year-old woman suffered an inflammation 
of the left eye four years ago and became blind. 
The eye was enucleated because of pain. 

The iris was pressed against the cornea and con- 
tained a few very large blood vessels. The anterior 
chamber was abolished. A large intercallary staphy- 
loma was formed by a considerable widening of the 
internal scleral sulcus. Only a step corresponding to 
the scleral spur was found; however, there was a 
considerable splitting of the sclera (fig. 5) and the 
scleral spur (S) was deviated, as were the strong 
scleral lamellae, inward and formed a ledge one-mm. 
wide which outlined a niche or pocket posteriorly. 
The scleral lamellae forming the staphyloma an- 
teriorly were quite thin. Ciliary process (Z) and 
a part of the muscle were pressed into the pocket 
between the split parts of the sclera. Without doubt 
the increased pressure had pushed the ciliary body 
around the scleral spur into the recess. On other 
slides the corneal lamellae were split, as well, and 
one found a condition similar to that shown in 
Figure 2, as a small entrance led into a recess 
which was filled by a ciliary process. The lens 
was pressed against the iris and the cornea; the 
retina was pressed against these two in such a 


Fig. 5 (Fuchs). Internal scleral rupture. (R) 
Retina. (S) Scleral spur. (1) Iris with enlarged 
vessels. (Z) Ciliary process. (D) Degenerative pan- 
nus. 


way that the retina even extended into the pocket. 
A large angioma of the choroid had led to sub- 
retinal glaucoma. 


The sclera in the neighborhood of the in- 
ternal scleral sulcus was slit and the scleral 
spur forming a ledge had deviated inward, 
as in Case 4. Probably the deviation of the 
scleral spur in this case was not due to a 
traction of the ciliary body as a part of it lay 
in the recess. It seems more likely that here, 
as in Case 4, the elastic system of the scleral 
spur had contracted and caused this devia- 
tion. The enormous pressure in the subreti- 
nal space by which the lens and the retina 
were pressed against the anterior wall of the 
globe was remarkable. 

All the cases enumerated concern tumors 
with increase of tension and a seemingly 
high degree of yielding of the sclera. I have 
seen similar lacerations of the sclera in the 
region of the internal scleral suicus in which 
no tumor, only glaucoma, was present. 


Case 6 

A man, aged 40 years, suffered a corneal in- 
jury with scissors when he was three years old. The 
eye became blind and enlarged (buphthalmos) to 30 
mm. in length. There was a ciliary staphyloma 
above the cornea. The scar of the lower cornea was 
connected by a membrane with the cataracta mem- 
branosa. The anterior chamber was of medium 
depth. The iris was partly adherent to the peri- 
phery of the cornea and quite atrophic. 

The internal scleral sulcus was not changed be- 
low while above the internal scleral sulcus was 
very enlarged; only the exterior scleral lamellae 
were left (fig. 6). A considerable recess (2.5 mm.) 
was formed and a slit (one mm.) extended into the 
cornea. Here one did not find a smooth interior 
surface of the intercallary staphyloma, as else- 
where, for connective tissue fibers looking like 


SPONTANEOUS INTERNAL SCLERAL RUPTURES 861 


859 
s* 
: 


860 ADALBERT FUCHS 


Fig. 6 (Fuchs). Internal scleral rupture in 
buphthalmos. (S) Scleral spur. 


shreds, were present in the interior coming from 
the sclera and cornea into the cavity. The region 
of the scleral spur (S) was somewhat deviated. In 
some sections a real cavity at the end of the slit was 
found in the cornea, different from the cases with 
tumor where narrow pointed slits were present. 
Posteriorly not much of the ciliary staphyloma 
could be seen in this region of internal laceration of 
the sclera. In the places where the region of the 
internal scleral sulcus was normal, again the ciliary 
staphylom? was much more marked and the sclera 
in its entirety thinner and more projected. 


There was a different kind of laceration of 
the corneal sclera here, as there was no 
smooth excavation at the margin of the cor- 
nea and pieces of the original connective tis- 
sue could still be seen. This resembled 
threadbare cloth. This was especially inter- 
esting because it is generally agreed that an 
intercallary staphyloma is due to secondary 
glaucoma which has just bulged and attenu- 
ated the region of Schlemm’s canal. It is evi- 
dent, however, in this case, that not only sim- 
ple ectasia of the tissue is present but that 
also a number of bundles have been lacerated. 
Here is found a slight inward deviation of the 
scleral spur (S). 

The largest extension of a splitting of the 
cornea-sclera | saw in a case sent to me by 
Dr. Bertha Klien, for which I express my 
sincere thanks. 


Case 7 

A 12-year-old child had hurt its eye with glass 
and had become blind from glaucoma. The corneal 
center showed a barely visible old scar which was 
recognized by some scar tissue elevated over the 
corneal surface and by some folds of Descemet’s 
membrane posteriorly. The cornea was quite thick 
but on both sides, there was a large intercallary 
staphyloma of about five mm. (fig. 7). The ex- 
ternal scleral lamellae were quite attenuated; the 
sclera and cornea were torn in such a way that, 
interiorly, considerably elevated ledges were formed. 
On one side the ledge projected anteriorly and pos- 


Fig. 7 (Fuchs). Internal scleral rupture. (S) 
Scleral spur. (G) Anterior limiting layer of vitre- 
our body covered by epithelium and pressed back- 
ward. 


teriorly 1.5 mm.; on the other side there was no 
anterior ledge. No pocket had formed. However, 
posteriorly there was a ledge. Both posterior ledges 
deviated inward considerably, especially on the 
right side. The ciliary body was attached at the 
edge of the ledge, which was originally the scleral 
spur. 

The posterior surface of the cornea, the staphy- 
loma, and the ciliary body were covered by a thin 
epithelial layer. This epithelial layer proceeded 
from the ciliary body to the anterior limiting layer 
of the vitreous body. The vitreous body, also de- 
tached posteriorly, was pushed backward and trans- 
formed to a thin membrane (G). The retina lying 
upon the choroid was connected with it. The papilla 
was quite atrophic but without glaucomatous ex- 
cavation. The ciliary body, together with the 
choroid, was detached artificially ; the lens and cili- 
ary process were absent. 


The case is quite interesting because of the 
absence of the iris and the lens which were 
probably expelled during the injury (prob- 
ably a large incised wound). Thus an un- 
usual epithelial inngrowth was possible as the 
anterior and posterior chamber became a 
cavity of 12-mm. depth, extending from the 
cornea onto the vitreous. Still more interest- 
ing is the broad splitting of the sclera and 
the cornea which extends nearly all around. 
The inward deviation of the interior ledge is 
particularly striking here and becomes espe- 
cially marked by the straining of the ciliary 
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body which is artificially detached. 

All the cases here described had an ectasia 
due to glaucoma ; the first ones due to tumor, 
the latter ones due to injury. However, such 
an internal scleral rupture can also develop 
occasionally without prolonged secondary 
glaucoma, as is demonstrated by the next 
case. 


Case 8 

A boy, 14 days of age, died of sepsis after 
infection of the umbilical cord. An abscess of the 
kidney and a metastatic ophthalmia with ring 
abscess of the cornea had occurred. 

The cornea had lost the epithelium and was per- 
vaded by pus cells. On both sides in front of Des- 
cemet’s membrane leukocytes had accumulated at 
a considerable distance from the limbus. The an- 
terior chamber was filled with exudate containing 
necrotic pus, fibrin, and cocci. On one side, the 
region of the Schlemm’s canal was liquefied and dis- 
solved so that an intercallary staphyloma developed. 
The thinned and bulging scleral lamellae outlined 
a hole, a cavity three mm. in length, which was 
connected with the anterior chamber by an opening 
of two mm. The scleral part of the cavity was full 
of fluid, the internal lamellae were deviated in- 
ward, and formed a niche with the external lamel- 
lae. The cavity extended much further into the 
medial part of the cornea; here the internal corneal 
lamellae projected and some were dissolved into 
isolated, infiltrated threads of connective tissue. In 
the cavity there were shreds and pieces of necro- 
tic tissue and exudate (fig. 8). 

The ciliary body was almost completely separated 
from the scleral spur (S); it was connected with 
it by a few fibers. However, it slipped backward 
and a slit extended from the anterior chamber be- 
tween the external bundles of the muscle and the 
corona ciliaris. Such slits are frequently found as 
sequels of trauma. In the depth of this slit there 
were masses of cocci between the muscular bundles. 
The part of the iris in the vicinity of the abscess 
of the sclera was entirely necrotic—the tissue with- 
out nuclei and filled with colonies of cocci and the 


Fig. 8 (Fuchs). Internal scleral rupture and meta- 
static abscess. (S) Scleral spur. 


pigment epithelium almost all dispersed. The other 
parts of the iris were filled with pus cells but were 
not necrotic; apparently the toxic action of the 
metastic abscess of the sclera had not extended so 
far. The epithelium of the lens capsule had van- 
ished. The circumlental space was filled with 
exudate and the anterior surface of the vitreous 
was covered with a considerable mass of cocci. 
The ciliary body was completely covered with 
necrotic exudate. 

In this case of metastatic ophthalmia the 
scleral abscess at the limbus had led to lacer- 
ation of the tissue similar to the cases in 
which prolonged secondary glaucoma was the 
cause. Here a cavity was formed by lique- 
faction and it extended anteriorly and poste- 
riorly into the sclera and the cornea. Also in 
this case, the internal scleral lamellae were 
deviated inward, the internal corneal lamel- 
lae, however, were not, because, perhaps, the 
deeper marginal corneal lamellae were infil- 
trated (ring abscess). This probably had 
diminished or annulled the elastic power of 
Descemet’s membrane. It is clear that the 
connection between the stroma and Des- 
cemet’s membrane would be diminished if 
pus were deposited. Also, in this case, the 
walls of the cavity were jagged and shreds 
projected from the cornea against the inside 
of the cavity. 

A synopsis shows that in all these cases the 
sclera was lacerated in the region of the in- 
ternal scleral sulcus in such a way that the 
sclera was not lacerated from the inside to 
the outside but that the external scleral la- 
mellae were lacerated and deviated from the 
internal portion. These lacerations, originat- 
ing in the internal scleral sulcus, were some- 
times quite broad at their start but dimin- 
ished in size anteriorly and posteriorly. One 
can find these lacerations only on circum- 
scribed spots on the internal scleral sulcus 
(Case 6). They may also be present in large 
areas of the circular internal scleral sulcus 
and were largest in Case 7. At the same time 
the external lamellae roofing the internal scle- 
ral sulcus are considerably thinned and more 
or less ectatic so that the clinical picture of 
an intercallary staphyloma is present. 

Certainly the internal scleral ruptures are 
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Fig. 9 (Fuchs). Normal filtration angle, elastic 
fibers stained. (E) Circular bundles of sclera sur- 
rounded by elastic fibers. 


mostly due to glaucoma. Considering the 
cases of retinoblastoma alone, one may per- 
haps be tempted to believe that dehiscences 
and splits between the external and internal 
scleral and corneal lamellae are caused by an 
active invasion by tumor cells. Other tumors 
show that this is not the case; in the case of 
diktyoma there are only a few small strands 
of tumor cells in the pocket and, in Case 4, 
the choroidal hemangioma had no direct re- 
lation to the place of the scleral rupture. The 
other cases of secondary glaucoma show that 
increased tension had for the most part 
caused the separation of the two layers of 
connective tissue. 

Why does secondary glaucoma lead to this 
kind of laceration and separation at this 
place? The following are decisive factors in 
the anatomic structure of this region: 

In the region of the internal scleral sulcus, 
the external bundles of the sclera run meridi- 
onally, that is, the bundles are cut longi- 
tudinally in the sagittal section. The inter- 
nal layers of the sclera represent cross sec- 
tions of equatorial, circular running bundles 
(fig. 9) in the region of the sclera behind 
the scleral spur.* 


* The term scleral spur is derived from the meri- 
dional sections. Salzmann proposed for this term the 
name “Skleralwulst,” translated by E. V. L. Brown 
(1912) as “scleral roll,” because one finds a circular 
ledge behind the internal scleral sulcus and noth- 
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These bundles line the posterior wall of 
the internal scleral sulcus. Their cross sec- 
tions appear oval in some specimens ; others 
have the shape of a lance. More posteriorly 
they become longer because here the bundles 
apparently deviate from the equatorial 
course toward the back. The circular bundles 
extend backward about 1.5 mm. from the 
scleral spur, as can be seen upon examina- 
tion of slides where the elastic fibers are 
stained. The accumulation of the circular 
bundles occupies the inner third or quarter 
of the sclera. The bundles are separated by 
elastic fibers and so, in specially stained spec- 
imens, they become particularly conspicuous. 
In the middle and external part of the sclera, 
there are only a few elastic fibers, while in 
the internal layers the fibers are strongly de- 
veloped. It is interesting that the elastic fi- 
bers surrounding the cross section of the 
connective tissue bundles are cut across and 
not lengthwise. The area of intensively de- 
veloped elastic fibers does not include the 
whole region of circulary bundles, but only 
the innermost layers of the sclera, demon- 
strating that a zone of cross-sectioned equa- 
torial bundles is also visible on the exterior 
of the abundant elastic fibers (fig. 9). 

The fact that the inner layers of the sclera 
behind the internal scleral sulcus have a 
structure quite different from the external 
layers explains why the external layers are 
relatively easily separated from the inner 
layers if considerable pressure is exerted 
through the scleral canal upon the external 
layers. Apparently in this region there is no 
marked interlacing. 

It is not possible to find a similar cause for 
splitting in the cornea. Another factor is 


ing pointed which would suggest a spur, if the eye 
was cross-sectioned frontally. It would seem best 
to stick to the old name, scleral spur, as I am not in 
favor of creating new names. Anyhow I would 
consider “Leiste” in German and “ledge” better 
than “wulst” or “roll” because both the latter words 
mean something round and the scleral spur repre- 
sents something sharp but not pointed, easily seen 
on examination with a probe and a loupe of an 
anatomic preparation of a scleral spur. 
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probably active. In the sclera, as in the cor- 
nea, there is a deviation of the internal ledge 
in an inward direction. This is most conspic- 
uous in Case 7. The reason for this inward 
deviation of the scleral layers is, in some 
cases, the traction of the ciliary muscle 
which is inserted at the scleral spur and acts 
through its muscular tonus ; this seems to be 
considerable in some cases. In the cornea 
there is only one circular bundle, that is, the 
limiting ring of Schwalbe. Frequently, it 
exists only in part and not always that. It is 
situated at the edge of Descemet’s mem- 
brane. In rare cases it is developed to a high 
degree (A. Fuchs®) so that it may form a 
considerable obstacle during a cyclodialysis 
operation. (The spatula gets stuck and one 
has to withdraw it.) The ring may even be- 
come detached and be pushed, together with 
Descemet’s membrane, into the anterior 
chamber where it becomes visible. Usually, 
Schwalbe’s ring is not a real ring but is com- 
posed of small pieces. It may play a role in 
the tectonic strength of the cornea but not an 
essential one. In the cases reported herein no 
marked Schwalbe’s ring was present. 

More important however is the elastic ac- 
tion of Descemet’s membrane which becomes 
evident in long incised wounds of the cornea 
and in indirect ruptures, causing consider- 
able inward curvature of the cornea. Long 
incisions for intracapsular extraction of the 
lens lead to internal gaping of the wound, as 
was recently shown by B. Samuels.’® There- 
fore, Descemet’s membrane may cause devia- 
tion of the posterior corneal margin and may 
sometimes pull the internal lamellae inward 
and produce the ledge. 

As already mentioned, a loose connection 
between the inner and outer layers in the re- 
gion of internal scleral sulcus was seen in all 
the cases. Apparently the connection is not 
the same in all eyes nor in all spots in indi- 
vidual eyes. Otherwise the internal lacera- 
tion would be seen more often and the lacera- 
tions in the eyeballs mentioned herein would 
not be seen only on circumscribed spots. 
Seemingly, there is a certain anomaly of the 


structure of the sclera in this region. 

It may be important that almost always 
the eyes which are seen are those of children 
or of persons who either underwent enuclea- 
tion at this age or were children when the 
glaucoma set in. Probably in youth when the 
tissue is not matured and not yet tough, the 
connection of the different layers of the ante- 
rior fibrous capsule of the eye is not as de- 
veloped as in adults. I have not seen a case of 
an adult with this type of internal scleral 
rupture due to secondary glaucoma. 

In connection with this point I would like 
to mention interscleral epithelial cysts. They 
develop at the limbus, separate the sclera and 
cornea into two layers, and are lined by epi- 
thelium. They reach no farther than two mm. 
into the cornea. The inner wall of the cyst 
consists, as a rule, of one half to two thirds 
of the scleral thickness, while the external 
wall is formed by the remaining portion. 
Salzmann™ emphasized the fact that sclera 
can be split. Lauber" has shown on a cadaver 
eye that the sclera can be split into two layers 
but not the cornea, and that at the corneal 
margin there is a special obstacle to splitting. 
It is noteworthy that scleral cysts are usually 
encountered in children; this is also true of 
spontaneous internal scleral ruptures. 

The liquefaction of the sclera in the re- 
gion of the internal scleral sulcus must be 
distinguished from the real laceration of the 
internal lamellae. Intercallary staphyloma 
may also develop by liquefaction. Such pic- 
tures are found in Samuels’ Fuchs Clinical 
Pathology of the Eye."* Staphyloma due to 
liquefaction occur in cases of retinoblastoma, 
as seen in plate 44/5; or in inflammations 
(for instance due to syphiloma) (plate 
26/3). In the case of Vogt-Koyanagi’s uvei- 
tis in both eyes, enormous intercallary staph- 
yloma developed in a short time (fig. 68). 


Also liquefaction and splitting can occur at 
the same time (fig. 144); an intercallary 
staphyloma was formed as a result of a lep- 
roma of the ciliary body. The granuloma had 
enormously extended the internal scleral 
sulcus and, at the same time a split or slit was 
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formed, reaching into the cornea. A larger 
slit in the neighboring sclera was filled with 
granuloma. Also a ledge developed here, the 
anterior edge of which deviated toward the 
inside. 


SUM MARY 


Spontaneous lacerations of the sclera in 
the region of the internal scleral sulcus due 
to secondary glaucoma were described. In 
three cases a retinoblastoma filled the newly 
formed pocket (figs. 1, 2, and 3); in one 
case some shreds of dikytoma (fig. 4) were 
present in a large cavity ; and in one case the 
pathologic alteration was due to a choroidal 
angioma. In a case of buphthalmos a lacera- 
tion into the sclera and into the cornea ex- 
tended from an intercallary staphyloma (fig. 
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6). Specially remarkable was a similar split- 
ting in a case of epithelial ingrowth (fig. 7). 
The sclera can also be, without prolonged in- 
crease of tension, lacerated in the region of 
internal scleral sulcus because of septic ab- 
scess (fig. 8). The internal laceration of the 
sclera consists mainly in a splitting and sepa- 
ration of the external lamellae from the inner 
lamellae of the sclera. At the same time the 
scleral spur often deviates inward, due to the 
insertion of the ciliary muscle or due to the 
strong elastic elements which here surround 
the circular scleral bundles (fig. 9). 

Liquefaction causing intercallary staphy- 
loma can be combined with the splitting of 
the sclera. 


K. Wolfstrasse 14. 
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Goldmann and Goldmann and Schmidt 
have described a new version of the applana- 
tion tonometer, its theory, calibration, and 
some of its uses.’-° These communications 
have aroused much interest. We have enjoyed 
the use of a pilot model of the tonometer for 
the last two years, and we have come to feel 
that the instrument represents a major ad- 
vance in clinical tonometry. It is the pur- 
pose of this paper to present a practical guide 
to the use of the instrument developed 
from the teaching of residents. 

The principal objection to identation-type 
tonometers (Schigtz, Gradle, and McLean) 
is that such tonometers do not offer a direct 
measure of intraocular pressure. The inden- 
tation displaces a relatively large volume of 
fluid ; the displaced fluid distends the ocular 
coats; and an elevation of intraocular pres- 
sure results. The scale reading of the tonom- 
eter is an index of the resultant elevated 
pressure (P,). However, P, depends not 
only upon the initial intraocular pressure 
(P.), but also upon the resistance of the 
walls of the eye to distension (scleral 
rigidity). Friedenwald developed a method 
for estimating scleral rigidity and P, with 
the Schigtz tonometer on the basis of scale 
readings obtained with different plunger 
loads. The inaccuracies of this method are 
well known. On the other hand, the Gold- 
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mann applanation tonometer offers a direct 
estimate of P,. 


THEORY 


The basic theory of applanation tonom- 
eters is simply that when a flat surface is 
pressed against the cornea, the pressure in 
the eve may be measured by the force ap- 
plane and the area of contact 
plane and the cornea. 


plied to the 
between the 
Force 


Pressure = 
Area 


With the Goldmann applanation tonometer 
one measures the force required to establish 
a standard area of contact. 

If the area of contact is kept to a small 
value (diam. 3.06 mm.), the volume of fluid 
displaced by the flattening process will be 
small (0.5 mm.‘ in a cornea of average radius 
of curvature), and the pressure in the eye 
will be elevated only slightly ; that is, the P, 
which is measured will be very close to P,. 

Variations in corneal curvature make no 
appreciable difference in displaced volume 
or estimate of pressure. 

Goldmann points out that the surface ten- 
sion of the film causing the plane to adhere 
to the cornea and the resistance of the cor- 
nea to deformation must both be taken into 
consideration, and he has allowed for these 
opposing forces in the calibration of the in- 
strument. 


THE INSTRUMENT (fig. 1) 


A. The plane surface is a transparent 
piece of plastic seven mm. in diameter 
mounted on the end of a lever. The lever is 
hinged and can be swung out of the way 
when the tonometer is not in use. 

B. The device for estimating the correct 
contact diameter is adjacent to the plastic 
plane and consists of a pair of prisms one 
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Fig. 1 (Moses). Goldmann applanation tonom- 
eter mounted on Haag-Streit slitlamp microscope. 
(A) Applanation prism. (B) Tension knob. (C) 
Blue filter. 


next to the other with their bases in opposite 
directions (fig. 2), so that the field seen 
through the prism pair is displaced, upper 
half to the left, lower half to the right by a 
fixed amount (fig. 3). 

The edge of the contact area is made 
visible by instilling a small amount of fluo- 
rescein in the tears and viewing in a blue 
light. The meniscus of tear fluid now appears 
light green, the rest of the field blue. Of 
course, the inner edge of the meniscus de- 
fines the contact area, and it is this edge 
which must be matched in the two fields. 

C. The force appiied to the prism is that 
of a coil spring transmitted through a series 
of levers. The force is varied by varying the 
length of the spring. This is accomplished by 
manually rotating a dial calibrated directly in 
centimeters of mercury. 


Fig. 2 (Moses). The prism assembly, schematic” 


side view. 


The entire tonometer is mounted on the 
( Haag-Streit ) 
scope. The contact area is illuminated by the 
slitlamp (slit wide open) and is viewed 
through the right ocular of the microscope 
at magnification X20. A blue filter in a 
hinged mount is rotated in front of the slit. 


Goldmann slitlamp micro- 


UsE OF THE TONOMETER 


The blue filter is swung in front of the 
slit, the slit is opened maximally, and the 
light switch is turned to the position for 
greatest illumination. The slit beam is aimed 
at the black line on the lateral surface of the 
tonometer prism. 

A drop of anesthetic is instilled into the 
patient’s eye and a wet fluorescein paper is 
touched to the inside of the lower eyelid. He 
is then positioned as for microscopy. 

The entire assembly is brought toward the 
eye of the patient until it is seen that the 
black line moves slightly in the slitbeam. 
Then, contact with the eye having been es- 
tablished, the semicircle pattern is observed 
through the right ocular of the microscope. 
The operator raises or lowers the microscope 
assembly until the two semicircles are equal 
in size. He then turns the tension knob first 
one way and then the other, to assure himself 


Fig. 3 (Moses). The pattern as 
seen through the microscope. The 
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arcs are fluorescein-stained tear 
fluid and are light green against a 
blue background, 
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that the pattern can be made “too small” and 
“too large,” and that the instrument is in 
measuring position (fig. 3). 

If the pattern cannot be made “too small,” 
the instrument is so far forward that the 
lever has been pushed back against the guard 
spring, and the assembly must be rolled back 
a little by means of the “joy stick” control 
until the pattern can be made “too small.” If 
the pattern cannot be made “too large,” the 
instrument is too far away from the eye, and 
the lever is resting against the forward stop. 

When one is assured that the instrument 
is at the proper height (semicircles equal in 
size) and in measuring range (semicircles 
can be made to miss each other and also to 
overlap), the measurement is then made by 
turning the tension knob until the semicircles 
interlock, the inner edge of the upper coin- 
ciding with the inner edge of the lower. The 
setting of the tension knob is observed and 
the reading X10 = I.0.P. in mm. Hg. 


ERRORS IN MEASUREMENT 


1. The lids must not touch the prism. 
Friction between the lid margin and the 
prism may cause too high an estimate of 
pressure. 

2. Lashes must not be caught between 
prism and cornea. If they are, they can be 
observed through the microscope, and the 
instrument must be drawn away and read- 
justed. 

3. Improper surface tension of the anes- 
thetic. Goldmann and Schmidt emphasize 
that the surface tension of the tear film in- 
fluences the reading. However, we have es- 
timated the meniscus attraction force of 
various solutions and find that the variation 
is small in clinical terms (table 1). 

4. Improper cleaning of the tonometer. 
Goldmann and Schmidt again state that the 
surface of the prism has been treated to give 
it standard wetting characteristics and that it 
should be cleaned and sterilized with special 
solutions. We have merely washed our prism 
with hand soap and water and have found 
that after numerous such cleanings, the cali- 
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TABLE 1 
A. SURFACE TENSION 


The microscope was removed and a rubber bulb (ap- 
proximately 8.0 mm. of curvature) was mounted so 
that the surface would contact the back surface of 
the tonometer prism. A drop of fluid was introduced 
between bulb and prism and the measuring knob was 
rotated until the prism pulled away from the bulb. 


Scale Reading X10 Re- 


Substance quired to Break Contact 
Saliva 2.0 -2.5 
Pontocaine 3.0 
Dorsocaine 3.0 
Ophthaine 3.0 
India ink 3 .00-3.75 

3.0 -4.0 


Distilled water 


bration of the tonometer against manometric 
pressure in a freshly enucleated eye was ex- 
cellent (fig. 4). 

5. Improper adjustment of height. If the 
semicircles are unequal, an excess of force 
will be required to make their inner edges 
interlock (table 2, fig. 5). 

6. Prolonged contact between cornea and 
prism causes fluorescein staining of the cor- 
nea. While it has been easy to obtain clinical 
pressure measurements without this occur- 
rence, experiments which involve multiple 
readings in a short space of time have been 
unsatisfactory due to staining of the corneal 
epithelium. Prolonged contact also causes 
“flowing” of the corneal substance and an 
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Fig. 4 (Moses). Calibration against enucleated 
human eyes. 
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Fig. 5 (Moses) Influence of 
vertical decentration of the prism 
on the cornea. 8 = Decentration in 
degrees. r = Standard radius of ap- 
planation area. y = Actual radius 

of applanation area. 


apparent decrease in pressure over a period 
of minutes. 

7. Moderately eccentric positioning on the 
cornea seems to have little effect on pressure 
reading. 

8. Where there is marked corneal astigma- 
tism, the contact area is elliptical rather than 
circular. The prism must be rotated so that 
the dividing line lies at about 45 degrees to 
the major axis of the ellipse.® 

9. Corneal edema, scars, bloodstaining, or 
any condition which thickens or alters the 
characteristics of the cornea probably gives 
unreliable results. Thus, calibration against 
old enucleated eyes is unsatisfactory (fig. 4). 
The accuracy of measurements in kerato- 
conus is unknown. 

10. Animal eyes have not corresponded to 
human eyes so far as tested (rabbit, cat,° 
dog*). The structure of these corneas is dif- 
ferent from humans and the calibration of 


TABLE 2 (fig. 5) 
Error OF VERTICAL DECENTRATION 


r 
cos 6 
Angle Radius Area 
of Decen- of Appla- of Appla- Excess 
tration nation nation rea % 
0 (cm. ) cm.? 
0° 0.1530 0.0735 0 
0.1536 0.0741 1 
10° 0.1554 0.0758 3 
15° 0.1584 0.0788 7 


the instrument depends upon a particular 
structure. However, linear calibration scales 
can be readily derived for rabbit eyes (fig. 
6). 

11. Improper placement of the light beam. 
If the iris is too brightly illuminated, the 
fluorescein pattern is lost. Merely aim the 
beam further back on the prism. 

12. Goldmann and Schmidt find that the 
width of the meniscus influences the tonom- 
eter reading slightly, the narrower menisci 
giving more accurate results, the wider 
menisci causing slightly high pressure esti- 
mates. 


LEARNING TO USE THE TONOMETER 


One should be able to learn to use the in- 
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Fig. 6 (Moses). Calibration against enucleated 
rabbit eyes. 
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strument in a half hour if one is already 
familiar with the Goldmann slitlamp micro- 
scope. After the learning period, individual 
measurements should take no more than one 
minute. 
RUGGEDNESS 

Our instrument has been in the out-pa- 
tient clinic, where it has been used by many 
different operators including all of the post- 
graduate students and residents. We are cer- 
tain that it also has been tampered with by 
several unauthorized persons. It has de- 
veloped no defect, the calibration on enucle- 
ated eyes remaining the same. 


ADVANTAGES AND DISADVANTAGES 
ADVANTAGES 

1. Sitting position at same instrument 
used for slitlamp microscopy. 

2. (Most important): Estimates of intra- 
ocular pressure are made virtually free of 
“scleral rigidity.” 

3. An applanation tonometer reading plus 
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a Schigtz tonometer reading provide an ex- 
cellent basis for scleral rigidity estimates.* 


DISADVANTAGES 

1. Pressure estimates are uncertain in cor- 
neal edema, opacity, and irregularity. 

2. The tonometer cannot be used readily 
on recumbent patients (especially infants). 


SUMMARY 


The Goldmann applanation tonometer is a 
precision instrument for direct estimation of 
intraocular pressure. Its chief importance 
lies in the fact that measurements made with 
the tonometer are virtually free of the errors 
due to variation in scleral rigidity inherent in 
indentation tonometer measurements. 

The applanation tonometer is sturdily built 
and simple to use. 

The theory of the instrument, its con- 
struction, the method of its use, sources of 
error, and its advantages and disadvantages 
have been described and discussed. 

640 South Kingshighway (10). 
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PATIENTS’ ACCEPTANCE OF CORNEAL MICROLENSES 


A STUDY BASED ON A QUESTIONNAIRE SURVEY 


Ricuarp A. M.D. 
San Mateo, California 


Until recently the low degree of tolerance 
to contact lenses has been a deterrent to their 
prescription. The new microlenses have over- 
come many of the endless difficulties of fit- 
ting, the problems of fluid with proper pH, 
and the frequency of veiling. It had been my 
clinical impression that these new lenses gave 
a much higher percentage of satisfactory 
wearing time. To measure the truth of this 


impression, a survey of patients in the San 
Francisco Bay area fitted with these lenses 
during the past two and a half years was 
conducted by mail. The prescriptions came 
from a large number of doctors but were 
dispensed by one optical company. An ex- 
planatory letter was enclosed with a form to 
be completed by the patient and a space was 
provided for his signature. Of 1,300 letters 
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sent out, 70 were unclaimed. Of the 1,230 
delivered, 613, or approximately 50 percent, 
were answered. This seems like a fairly sat- 
isfactory response to such a query. 

Of the 613 patients who answered, 553 
(90.3 percent) were wearing their lenses, 
and 60 (9.7 percent) were not wearing their 
lenses. Of the 553 wearing their lenses, 52 
percent were wearing them more than 12 
hours a day, and almost 70 percent were 
wearing them more than eight hours a day. 
If the week is divided into 14 half days, we 
find 58 per cent of them were wearing them 
more than 75 percent of the week’s time, and 
73 percent more than 50 percent of the week. 
A few of the people obviously wore the 
glasses only occasionally or for special 
events. For example, one woman stated that 
she wore her glasses three days a year. Only 
4.2 percent of them wore their glasses less 
than four hours a day, and 4.6 percent less 
than 10 percent of the week. 

Of the 9.7 percent of patients not wearing 
their lenses, about 50 percent had tried to 
wear them for two months or more, and 
about 25 percent had tried to wear them for 
less than two months. In some cases, the 
answers to the questions were incomplete or 
omitted and the statistics do not always come 
out to 100 percent. 

The reasons for not wearing the glasses 
were somewhat varied, nonspecific, and at 
times unrelated to ocular problems. Of the 
613 fitted, approximately five percent 
were unable to wear their lenses because of 
irritation, 1.3 percent because of speck blur, 
2.2 percent because of problems of insertion 
or removal technique, 1.6 percent because of 
losing or breaking the lenses, 0.1 percent 
because of corneal abrasion, and 0.3 percent 
for other reasons. Among the “other rea- 
sons” one young girl said “got married, 
didn’t need to any more.” One man was 
perfectly happy with his lenses, but he kept 
losing the tiny things and was embarrassed 
to have the insurance company replace them. 

The very low incidence of corneal abra- 
sion, even if we include those cases listed as 
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irritation, speaks well for the general free- 
dom from trauma by these microlenses. I 
have observed infrequent instances of mild 
epithelial stippling unassociated with symp- 
toms of irritation, which have necessitated a 
reduction in wearing time. However, the 
cornea seems to develop increased resistance 
to this irritation, or a more nearly perfect fit 
eliminates the stippling, so that usually in- 
creased wearing time is possible. 

The age of patients fitted with lenses is 
indicated in Table 1. The youngest patient, 
a girl aged 13 years, is wearing her glasses 
every day all day. The percentage of rejec- 
tion seems essentially unrelated to age, al- 
though there are mild variations within each 
division. The high percentage of aged people 
able to insert and tolerate the lenses is an 
indication of increased facility of technique 
and improvement of fitting. 

Women outnumbered men about three to 
one and the men have a slightly higher inci- 
dence of rejection. I have observed that men 
who demonstrate feminine traits are less in- 
clined to wear their corneal lenses success- 
fully. I personally, am extremely tolerant 
of my own contact lenses since discovering 
this. 

The nature and the amount of the refrac- 
tive error apparently plays little part in the 
degree of tolerance. Of the 613 patients fitted, 
498, or about 80 percent were myopic, while 
17, or about three percent, were hyperopic. 
This does not include those with aphakia. 
Three out of the 17 hyperopes, or 18 percent, 
rejected their lenses, while less than 10 per- 
cent of the myopes did. The amount of the 
myopia was of some importance in predicting 
rejection. 

Among those fitted with lenses and having 
an error of less than one diopter were only 
four myopes and they were all wearing their 
lenses. However, this smaii number has no 
statistical significance. Only nine out of 200 
myopes, with a refractive error greater than 
five diopters, gave up wearing corneal lenses. 
This is a rejection percentage of 4.5 percent, 
while 13 out of 95, or 15 percent with a 
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TABLE 1 
STATISTICAL BREAKDOWN OF QUESTIONNAIRES 


Number Wear- 


Percent of Percent of 
Classification ing Plus Number not | | Classification | Total in 
Number not | Wearing | not Wearing | Classification 
Wearing | 
Age in years | Less than 20 91 7 7.7 14.8 
20-30 234 26 10.6 38.2 
30-45 183s 14 
45-60 78 9 1.5 | 12.7 
than 22 2 9.1 
Sex Male 163 | 21 12.9 26.6 
Female 452 37 8.2 73.4 
Years worn glasses L 88 tha: an 15 51 3 5.9 8.3 
5-10 153 | 9.8 25.0 
More than 10 400 27 oe 65.3 
Percent of life worn L SS than 25 70 6 8.6 | 11.4 
glasses 25-50 94 11 11.7 | 15.6 
50-75 387 27 7.0 63.2 
More than 75 46 7 15.2 7.8 
Reason for contacts Medic al 121 11 9.1 19.8 
Social 492 41 8.4 80.2 
Hours per day wearing a than 4 26 4.2 
contacts 103 16.8 
| &- 12 109 17.8 
| More than 12 318 52.0 
Percent of week Less than 10 28 4.6 
wearing contacts 10-50 72 11.4 
50-75 95 | 15.5 
More than 75 358 58.0 
Time tried contacts if | py then | 1 mo. 9 1.4 
not wearing | 1-2 mo. 12 2.0 
| 2 2 months 32 5.2 
Wearing contacts with than 1 
myopia of (diopters) 1-3 95 13 2 13.3 
3-5 184 18 29 27.2 
More than 5 200 9 14 31.2 
Keratoconus 19 2 10.5 3.1 
Aphakia Mono 59 6 10.2 9.6 
Bi 20 2 10.0 3.3 
Astigmatism Lane than 1 338 | 18 | 5.3 55.0 . 
(diopters) ~3 128 12 9.9 20.5 tl 
More than 5 7 1.1 = 
Corneal scars 8 | 2 25 1.3 , 
Use Near 343 oot 4.4 56.0 
Far 235 | 23 9.9 38.4 
Reason for not Irritation 31 5.0 
wearing contacts Spectacle blur 8 1.3 
Technique 14 2.2 
Lost, Broken | 10 1.6 
Abrasion 1 
| Other 2 a 
Wearing with | Less then 2 1 A 
hyperopia of (diopters) | * 3 5 1 20 9 
-§ 7 1 14.3 1.1 
than 5 4 1 25 


— 
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myopia of between one and three diopters 
abandoned them. However, the longer a pa- 
tient had worn regular glasses, the less in- 
clined he was to tolerate corneal lenses. Over 
15 percent of those who had worn glasses 
more than 75 percent of their life abandoned 
the corneal lenses fitted to their prescription. 
The amount of astigmatism seemed of some 
importance, in that as the astigmatism in- 
creased from less than one unit up to five, 
the percentage of tolerance decreased. How- 
ever, all of the seven patients with astigma- 
tism of more than five diopters, were wear- 
ing their lenses. 

The 613 persons fitted with lenses were 
further divided into those who had been fit- 
ted for medical reasons and those who had 
been fitted for social reasons. The medical, 
121, or 19.8 percent, and the social, 492, or 
80.2 percent, both showed a rejection rate 
of almost exactly the same, 9.1 percent in the 
former and 8.4 percent in the latter. The 
greatest number of medical prescriptions 
were for aphakia (79) of which 59 (9.6 per- 
cent) were monocuiar, and 20 (3.3 percent) 
were binocular. They each had about 10 per- 
cent rejections. There were 19 (3.1 percent) 
keratoconus, with two (10.5 percent) not 
wearing. Lenses were given to eight patients 
with corneal scars, of whom two were un- 
able to wear them. 

In an effort to evaluate the effect of the 
type of work upon the acceptance of corneal 
lenses, we divided the group into those who 
did essentially near work (students, office 
workers, and so forth) and those essentially 
using their eyes for distance work (laborers, 
farmers, housewives, and salesmen). Of 343, 
or 56 percent, classed as near workers, 
there were only 4.4 percent nonwearers ; 
whereas, 235 (38.4 percent) classed as far 


workers had 9.9 percent rejection. 

In the specific occupations, students led 
the list with 22 percent. Of these, approx- 
imately nine percent were not wearing their 
glasses. The next most common group was 
the housewife, of which there were 19 per- 
cent and approximately 10 percent of these 
were not wearing their glasses. The next 
most common group were office workers, 
approximately 14 percent ; teachers four per- 
cent, of whom approximately eight percent 
rejected their glasses ; executives 4.6 percent, 
among whom there were no rejections ; pro- 
fesional workers 3.7 percent, among whom 
there was a rejection rate of approximately 
15 percent. Laborers fitted with lenses ac- 
counted for 2.3 percent, and their rejection 
rate was approximately 23 percent. 


SUMMARY 

1. A questionnaire was received by 1,230 
patients asking about the use of their corneal 
lenses, 613 responded and indicated that 90 
percent were wearing and 10 percent not 
wearing their lenses; 70 percent of those 
wearing their lenses were wearing them more 
than eight hours a day. 

2. Tolerance seemed to be mildly related 
to occupation (near workers more tolerant 
than far workers). Men were slightly less 
tolerant than women. The greater the astig- 
matism, the less was the tolerance. Myopes 
of more than five diopters were more tolerant 
than myopes of lesser degree. Those who had 
worn glasses for a long time were less toler- 
ant 


12 North El Camino Real. 
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TRAUMATIC HYPHEMA 


Mitton J. Lorine, M.D. 
Midland, Texas 


Hyphema from contusions is one of the 
neglected subjects of ophthalmology. It is, 
apparently, not until he is confronted with 
his first complicated case that a younger man 
becomes aware of the paucity of available 
information in our standard texts, and the 
limited number of articles in the journals. 
This was rather sharply pointed out by 
Thygeson and Beard! in 1952. 

In the latest authoritative book (Duke- 
Elder, Volume IV*) three pages and three 
microphotographs are devoted to the entire 
subject, including complications and treat- 
ment. In the more advanced texts, Spaeth* 
dismisses the subject with two sentences, and 
Callahan* covers the subject in two para- 
graphs, including complications and _ treat- 
ment. The standard medical school texts, 
May,’ and Gifford,® dismiss the subject with 
little more than a mention. It is hardly any 
wonder that the general practitioners con- 
tinue to treat cases of this nature without 
being aware of the severe complications that 
may arise. 

With such scant treatment, and the rather 
off-handed dismissal of hyphema, eyes con- 
tinue to lose usable vision and a few have 
to be enucleated, regardless of who super- 
vises the treatment, or what methods of 
treatment are employed. It would, therefore, 
seem that further clinical investigation, with 
particular emphasis on the statistical aspects 
of complications, is in order. 

Pathologic specimens are difficult to obtain 
until late disorganization predominates the 
picture. The opportunity is thereby denied us 
to find and identify the basic cause of pri- 
mary and secondary hyphema. 

Only two reports of experimental research 
have been published. Kilgore,” working with 
contusion of the eyes in animals, indicates 
that ciliary body tears are the most frequent 
basic pathologic lesion. Detachment and tears 
of the ciliary body occurred about the mid- 
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dle, and may be in the area of damage, or 
on the opposite side. He felt that this lesion 
explained the hemorrhages better than tears 
at the iris base, and that secondary hemor- 
rhage could be explained by seepage from 
this site. Iridodialysis may, or may not, be 
present. 

Sinsky, et al.,* studied the question of 
whether red blood cells get out of the an- 
terior chamber as whole red cells or are 
washed out in the hemolyzed state. By using 
whole and hemolyzed cells that were tagged 
with P**, in rabbits, they found that: (1) 
whole red cells can get out of the anterior 
chamber without undergoing hemolysis first 
and, apparently, get out relatively easily and 
(2) hemolyzed blood left the chamber read- 
ily and most was washed out of the periph- 
eral blood by the kidneys. 

Thygeson,’ in two eyes obtained by enu- 
cleation, found ciliary body damage was the 
predominant lesion in each. 

Duke-Elder,? on the other hand, has micro- 
photographs of an eye in which the basic 
lesion is an iridodialysis, with ultimate dis- 
organization of the eye. 

Traumatic hyphema is the accumulation of 
blood in the anterior chamber, as a result of 
contusion of the eye. The term “concussion” 
is applied to the reversible effects of a blunt 
injury. “Contusion” is the next degree of 
severity in which there is a dissolution of 
some tissues, although the end-result may be 
reversible ; that is, complete recovery of the 
eye. 

Fifty-six cases of hyphema are presented 
in this series. 


CAUSES 
Table 1 presents the wide variety of causa- 
tive agents that have come under observation. 
BB shot (10 cases) and thrown objects of 
11 various types (15 cases) account for 
nearly half of all causes; 22 of these 25 
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TABLE 1 
Osjects CAUSING CONTUSION 
Number of 
Objects Contusions 
BB shot 
Rock, thrown 4) 
Clod of dirt, thrown 2) 
Berry, thrown 1) 
Baseball, thrown 1) 


Bat, thrown 1) 
Football, thrown 1) 
Shingle, thrown 1) 
Hardy candy, thrown 1) 
Corn cob, thrown 1) 
Carrot, thrown 1) 
Iron rod, thrown 1) 
Objects struck with hammer 

irecracker explosion 
Rope, 
Fluid under high pressure 
Blackjack or similar object 
Hit by bush 
Arrow 
Rubber band 
Sling shot (band) 
Spitball from rubber band 
Beer can 
Steel spring 
Stick 
Finger in eye 
Falling object (paper) 
Kicked in eye 
Automobile accident 


occurred in patients under the age of 15 
years. Fists and thrown objects accounted 
for three each in the older age group. Evi- 
dently this younger group is more exposed 
to these types of injuries. The balance were 
caused by isolated agents. The eyes involved 
were fairly evenly distributed ; 25 right, and 
31 left. No bilateral cases were seen. Two 
patients were Latin-American, and six were 
Negroes. 


AGE 


Table 2 lists the age incident. There is a 
rather unusual gap between the ages of 15 
and 26 years that is not explainable. The ma- 
jority of cases, 36 of 56, occurred between 
the ages of four and 15 years, inclusive, or 
64.3 percent; this fact has been noted by 
other authors. The ages of the remaining 
patients range from 26 to 58 years. Six of 
the younger group were females, ages 4, 9, 


TABLE 2 
AGE INCIDENT 
Age Number of Age Number of 
(yr.) Cases (yr.) Cases 
4 3 26 1 
5 2 27 2 
6 3 28 2 
7 3 29 2 
8 2 30 1 
9 4 31 1 
10 3 3M 3 
11 5 35 1 
12 5 37 1 
13 4 39 2 
15 2 41 1 
(36) 45 1 
53 1 
58 1 
(20) 
TOTAL CASES 56 


11, 13, 15 years, and one was 58 years of 
age. All others in the entire group were 
males. 

ASSOCIATED LESIONS 


Table 3 lists 40 injuries that could be diag- 
nosed in addition to the basic contusion that 
all sustained. Associated lesions frequently 
could not be diagnosed until after the hy- 
phema absorbed. In addition there were 32 
eyes that showed more than transient pupil- 
lary disturbances, although some of them did 
not become obvious until some days after 
the original injury. In all cases seen shortly 
after injury the pupil was miotic, due to 
spasm. In those eyes with a lasting disturb- 


TABLE 3 


ASSOCIATED LESIONS AT TIME 
OF INJURY 


Number of 


Type of Lesion (some multiple) 


Lesions 
Central edema (retina) 10 
Lid injuries 10 
Iridodialysis 4 


Corneal laceration (nonpenetrating) $ 
Conjunctival laceration 4 
Chemical burn 1 
Vossius ring 2 
Choroid rupture 2 
Macula hemorrhage 1 
Lens damage (cataract and partial ab- 
sorption 1 


TOTAL 40 
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ance, the pupil dilated, frequently eccentri- 
cally to a varying degree probably due to 
paresis of the sphincter, and either did not 
respond, or responded sluggishly, to light. 
Whether this is due to muscle or nerve dam- 
age has not been determined. The time of 
onset was variable. Most of these eyes also 
had some paresis of accommodation that 
lasted less time than the mydriasis. Only 
eight of the pupillary disturbances returned 
to normal in a few weeks’ time. The baiance 
(24 eyes) persisted for two months or more. 
Many permanent. 
Sphincter rupture or iridodialysis were not 
diagnosed in these cases. Children predom- 
inated 23 to nine. 

Those eyes that developed vitreous hem- 
orrhages (six cases) retained a widely di- 
lated pupil that was extremely resistant to all 
miotics including di-isopropyl fluorophos- 
phate (DFP). This agent was used only in 
very late stages because of the possibility of 


undoubtedly will be 


severe ciliary spasm causing further hem- 
orrhage. In four instances where the vitreous 
hemorrhage absorbed fairly rapidly the pupil 
became active to light, was only semidilated 
or normal. 


COMPLICATIONS 


Secondary hemorrhage and glaucoma are 
the most serious and severe complications of 
hyphema. Secondary hemorrhage may be 
either single or recurrent, and in either small 
or large amount. There is no pattern that 
can be described. Frequently several differ- 
ent color layers or areas of clotted blood can 
be noted in the anterior chamber. Primary 
hemorrhages usually remain unclotted due to 
aqueous dilution. Secondary hemorrhages, 
depending their often 
clotted, and usually nearer the iris than the 
cornea ; although the whole chamber may be 
filled, and no iris remain visible. 

Secondary hemorrhages occur between the 
second and fifth day after injury. Table 4 
lists the day-to-day distribution in this series ; 


severity, are 


most being concentrated on the second, third, 


and fourth days. 
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TABLE 4 
TIME OF SECOND HEMORRHAGE 


Number of 


Day After Injury Secondary 
Hemorrhages 
1 0 
2 5 
3 9 
+ 8 
5 1 
TOTAL 23* 


* In 17 eyes 
6 eyes had 2 recurrences: 
3 on 2nd and 3rd days 
1 on 2nd and 4th days 
1 on 3rd and 4th days 
1 on 3rd and 5th days. 
2 eyes seen on the 7th day are itemized as the 2nd 
and 3rd day by history. 
1 eye was reinjured and had a second hemorrhage 
on the 4th day. 


Secondary glaucoma (intraocular pressure 
over 25 mm. Hg (Schigtz, newer scales) oc- 
curred in cases of secondary hemorrhage, 
and then only when hemorrhage was severe 
and/or recurrent. One exception should be 
noted: In one girl (Negro), aged 13 years, 
who had a severe primary hemorrhage, 
without recurrence, the blood formed a par- 
tial clot which had not absorbed by the fiftl 
day and the intraocular pressure began to 
rise above 25 mm. Hg (Schigtz). Medical 
treatment failed to lower the pressure. Un- 
fortunately the mother refused surgical in- 
tervention and removed the patient from 
supervision and I am unable to furnish data 
regarding the ultimate result. Most contused 
eyes after a transient hypertensive period 
become hypotensive. Small secondary hem- 
orrhages can occur without raising the intra- 
ocular pressure to a dangerous degree (seven 
cases). These cases usually absorb satisfac- 
torily, and can be controlled medically. 

Table 5 shows the age distribution of 
complications. There were 17 of 56 eyes (30 
percent) that developed secondary hem- 
orrhages: seven of these recurrences had no 
significant glaucoma, whereas 10 developed 
secondary glaucoma. Fourteen of these 17 
cases of recurrent hemorrhage, and nine of 
the 10 cases of glaucoma, were in the four- 
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TABLE 5 
AGE DISTRIBUTION OF COMPLICATIONS 


Secondary Hemor- 
rhage Without 
Significant 
Glaucoma 


Vitreous Hemor- 
rhage Without 
Glaucoma 


Vitreous Hemor- 
rhage With 
Glaucoma 


Secondary Hemor- 
rhage With 
Glaucoma 


TorTaLs 17 


* Same eyes in each of 4 cases. 


2° 


t Vitreous and pre-retinal hemorrhage at time of original injury. 


Probable, same eye. 


Postoperative recurrence with “8"’ ball cornea. Reoperated 4th day postoperative. 


to 15-year age group. Six eyes, all in the 
younger age group, had recurrent hem- 
orrhages, on two separate days, subsequent 
to the original hyphema. 

Another complication noted was vitreous 
hemorrhage. This was found in those in- 
stances that had secondary hemorrhages, or 
was not noted in the uncomplicated cases 
due to the cloudy anterior chamber. This lat- 
ter is doubtful since no cases were found 
even after the hyphema had absorbed, and 
it is questionable that a significant vitreous 
hemorrhage would absorb as rapidly as an 
anterior chamber hemorrhage. 

Vitreous hemorrhages were found in six 
instances, four with glaucoma (table 5). The 
amount and severity varied widely, since 
four of these six cases cleared well. 

Contrary to other authors, only three cases 
of blood staining of the cornea and lens were 
noted. Two of these eyes had severe recur- 
rent hemorrhages and glaucoma, and one had 
multiple injuries. One other case was noted 
in an eye that went on to complete degenera- 
tion. 

A late complication in eight cases was the 
appearance of a cataract. In two instances 
that had vitreous hemorrhages the cataract 
developed as a posterior capsular and sub- 
capsular opacity. Two eyes that had pro- 
longed contact with clotted chamber blood 


developed epithelial proliferation and some 
isolated cortical opacities. Two other eyes 
went on to develop complete cortical cat- 
aracts and one additional eye developed a 
complete cortical cataract with absorption of 
the superior temporal portion of the lens. 
One eye in a 58-year-old woman had cataract 
changes present in both eyes (senile type) 
but the eye with hyphema became progres- 
sively more dense while the uninjured eye 
has remained stationary. 

One case of persistent mild iridocyclitis 
resulted, although an active focus of infec- 
tion was present in the tonsils of the child. 
The parents refused tonsillectomy. The ulti- 
mate outcome was favorable after a period 
of several additional weeks. One other eye 
with iridocyclitis occurred in a neglected 
case which was not seen until the 17th day. 

One unusual reaction should be noted. A 
15-year-old boy, first seen on the seventh 
day, had been given tetanus antitoxin at the 
time of injury. On the 10th day he developed 
a typical urticarial reaction. Concomitant 
with this he had a moderate increase in his 
macular edema, and an increase in the vitre- 
ous haze. Both cleared to their previous level 
in a few days’ time. 


VISUAL RESULTS 


Table 6 shows the visual result in 48 of 
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TABLE 6 


Vision (Snellen) 
(With glasses 


VISUAL RESULTS 


Primary Hemor- — 


Secondary Hemorrhage 


With Glaucoma 


rhage Only Without With Glaucoma 
if required) f Glaucoma Medical Surgical 
20/20 24 5 1 1 
20/30 2 1 
20/40 
20/50 2 1 
20/70 or Less 3t 
Light perception 2 4 
Enucleation advised 1 
Undetermined 5(3, 2§) 2§ 1§ 
7 3 7 


(56) ToTaLs 39 


tT Not a final determination. 
t Too young to determine accurately. 
§ Unable to follow patient. 


the 56 cases (eight undetermined) in four 
categories. As may be expected, the best 
visual results were obtained from the un- 
complicated cases. Of seven cases with a 
secondary hemorrhage, but without glau- 
coma, five recovered 20/20 (Snellen) vision, 
and the vision was not determined in two 
cases. In three cases where the glaucoma was 
mild, and controlled by miotics alone, the 
visual result was good in two. In five of 
seven instances that had some surgical pro- 
cedure, the visual results were poor; one 
case recovered 20/20, and another 20/50’s 
vision. Two of these poor results had known 
vitreous hemorrhages, and a third may have 
had a vitreous hemorrhage, an occluded 
pupil preventing a positive diagnosis. This 
was the only case in which enucleation was 
advised, although refused. The eye was 
atrophic and painful in a 29-year-old Latin- 
American, who had had an industrial acci- 
dent. 

Blood-staining of the cornea did not ac- 
count for severe visual loss in any case as a 
sole cause, but was incidental in three cases, 
two with poor visual results, and one with 
20/50 vision. 

TREATMENT 

The therapy of hyphema is unsettled in 
many respects. There are enough eyes that 
recover completely, and without complica- 
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tions when nothing is done, that one could 
imagine a valid argument, “do nothing un- 
less complications arise.” Since the compli- 
cations are so frequent (30 percent) and the 
visual results so poor in a high percentage of 
these cases, I feel that treatment, even if 
only expectant or prophylactic, should be 
instituted. 

Bedrest, nonuse of eyes, and sedation as 
indicated, particularly in children, are by far 
the most important measures. This routine 
should be continued for at least five days 
until the danger of a secondary hemorrhage 
has passed. In the uncomplicated cases the 
hyphema is usually absorbed by this time. 
A slow resumption of activities after the 
fifth day is permitted. It is more difficult to 
control adults on this regime than children. 

Based on what is known of the basic 
pathology, cycloplegics were used for al- 
most all patients, usually as five-percent 
homatropine two or three times a day. Atro- 
pine was avoided. Miotics as advocated by 
Rychener® were tried in a few early uncom- 
plicated cases, but the patients complained of 
more pain than when under cycloplegics, and 
their use was discontinued except in those 
eyes that developed glaucoma. The absorption 
rate of blood from the anterior chamber may 
be more rapid with miotics, due to greater iris 
exposure, than with cycloplegics, but the 
number of complications seemed to be about 
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* Corneal scar from superficial laceration. 
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the same. Iridodialysis contraindicates all mi- 
otics. 

Synthetic vitamin K, rutin, ascorbic acid, 
and calcium in different forms were all used 
either alone, or in various combinations. 

Laboratory studies of bleeding and clot- 
ting times, platelet counts, and so forth, 
were done, but none of these showed any 
abnormality of the blood either before or 
after the above measures. From a theoretic 
viewpoint all the above agents have a definite 
place in control of bleeding mechanism or 
capillary responses, and their use is, there- 
fore, desirable. 

Ice bags, binocular bandages, and pinhole 
goggles to immobilize the eyes further were 
tried but seemed to upset the patients, and 
make them more apprehensive. Their use 
has been discontinued. Heat is contraindi- 
cated due to vasodilatation effect. 

Secondary hemorrhage, with or without 
glaucoma, calls for the immediate use of 
miotics, even if the possibility of further 
hemorrhage is increased. The filtration angle 
must be opened in an attempt to prevent a 
rise in pressure, or to control pressure if 
already elevated. Pilocarpine (two percent) 
is preferred every three or four hours. At 
this time it is rare that one can see the pupil 
more than vaguely through the cloudy an- 
terior chamber. Other miotics may be added 
if the miosis seems to be inadequate or the 
pressure is rising. 

Diamox, as advocated by Becker,"® can be 
used. On a basis of the decrease in intraocu- 
lar pressure as reported, Diamox may well 
prove of great value, especially in mild sec- 
ondary hemorrhages with minimal increased 
pressures. The amount of Diamox required 
is relatively more in a child than would be 
expected, if dosage is calculated on age and 
weight alone. 

These measures frequently control the 
milder cases. 

If the intraocular pressure continues to 
rise, or is not controlled within a matter of 
hours by these more conservative agents, 
paracentesis is indicated. Early paracentesis 
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before the blood is solidly clotted allows ade- 
quate drainage without having to remove 
the small clots. This can be repeated as often 
as indicated. If the chamber is full and the 
secondary blood is clotted, or if the patient is 
first seen in this condition, irrigation through 
a small keratome incision at the limbus, or 
through and through irrigation from a slant 
incision, can be done. Blind manipulation in 
the filled chamber may produce more damage 
than benefit. It is better to enlarge the inci- 
sion with scissors and attempt removing the 
clot under direct observation if necessary. 
The cornea can be sutured on completion and 
air instilled, or a beveled incision in clear 
cornea can be used for air instillation. 

Wilson, et al.** have advocated the use of 
early paracentesis and air injection in all 
cases of primary hyphema. They report ex- 
tremely effective results with a low incidence 
of complications. I have not tried their early 
routine use of air, but have used it with 
equivocal success in secondary hemorrhage 
cases. Perhaps the use of an air bubble in 
the very early stages of secondary hemor- 
rhages, whether the pressure is elevated or 
not, or is controlled by miotics and/or 
Diamox, would be more beneficial. It is cer- 
tainly worthy of further investigation. 

In one severe case where a keratome and 
scissors opening was used, irrigation and 
forceps failed to remove the clot without 
probable severe damage to the iris. Varidase, 
as advocated by Jukofsky,”* was instilled in 
the chamber after closure. That is the eye 
in the above tables for which enucleation was 
advised. Since that time O’Rourke™ in a 
controlled experimental study came to the 
conclusion that there was slight reduction in 
absorption time of induced hyphema when 
the chambers were subsequently injected 
with streptokinase. A further reduction was 
noted if there was subsequent aspiration. 
Smillie™* using a low concentration of strep- 
tokinase without secondary aspiration found 
no significant difference in the absorption 
rate. He also calls attention to the toxic se- 
quelae that may result. Apparently this ther- 
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apy has no place in the treatment of human 
eyes. 

Another thought on therapy was offered 
by Hopen, et al."* with the use of intramus- 
cular Trypsin. They found five of six cases 
of postoperative hyphema benefited. There is 
no report concerning primary hyphema. I 
have been unable to substantiate this form of 
therapy. 

Keeney and Zaki*® using intramuscular 
and subconjunctival Trypsin experimentally 
in guinea pigs failed to produce any appreci- 
able effect on the absorption of blood. 

The only other class of drugs that has 
proven beneficial in the late stages are the 
corticosteroids. According to Benedict and 
Hollenhorst,'* cortisone decreases the ab- 
sorption of blood in experimentally produced 
lesions, and should therefore not be used 
while blood remains in the chamber. I have 
employed these drugs after the fourth day 
to quiet the residual iridocyclitis. In a few in- 
stances, where indicated by corneal damage, 
or chemical burns with hyphema, I have used 
them from the start. No appreciable differ- 
ence in blood absorption was noted. 

Discussion 

I am aware that misleading conclusions 
may be drawn from the statistics of this 
series. There is no way of knowing how 
many cases of primary hemorrhage occurred 
and were treated by the same practitioners 
who referred the other cases. Eight of the 
complicated cases were not seen until secon- 


dary hemorrhage had occurred and included 


four of the seven surgical cases. The other 
nine developed secondary hemorrhage while 
under treatment, three ultimately requiring 
surgical care. The fact that 30 percent of all 
the cases developed second hemorrhages is 
slightly higher than the reported statistics 
of Thygeson and Beard,* 26 percent (13 of 
34), and well above Wilson, et al.," figure 
of seven percent (two of 27 percent). Duke- 
Elder gives no statistics. 

The poor visual result (20/70, Snellen, or 
less) in 10 out of 48 (eight undetermined) 
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cases, 20 percent, is serious enough; but 
when analyzed as five out of 14 (three unde- 
termined), or 35 percent of the complicated 
cases, the significance increases, and increases 
even further with five out of seven surgically 
treated cases resulting in poor vision. Any 
one eye would have a 30 percent chance of 
developing complications, and then one out 
of three will have a poor visual result. 

Duke-Elder* states: “while primary hem- 
orrhages are most common in children, the 
secondary type is seen most frequently in 
older patients.” 

Statistics of this series indicate the op- 
posite situation. Children are exposed to 
more minor injuries, and therefore the high 
occurrence of primary hemorrhage is ex- 
plainable. However, 14 of 36 (38.8 percent) 
developed secondary hemorrhages as com- 
pared to three of 20 (15 percent) in the older 
age group. Using the 15-year-level, Thygeson 
and Beard would have 20 of 34 cases below 
the age of 15 years, or 59 percent, and nine of 
13 (69 percent) of these with secondary 
hemorrhages as compared to 31 percent in 
the other 14 or 41 percent of their cases. 

Obviously, the statistics in this small series 
of cases are no more than an indicator but 
one pertinent fact stands out: Hyphema in a 
child is far more serious than in an adult. 

In reviewing this series I was impressed 
by the fact that where the original injury 
was more severe the likelihood of secondary 
hemorrhage was decreased, and the more 
minor the injury the greater the possibility 
of complications other than the associated 
lesions. A ricochet BB shot should certainly 
have less force per unit than a blackjack, 
fist, whipped rope, or fluid under high pres- 
sure. There is no obvious explanation for 
this observation. This observation in three or 
four instances induced me to permit adults 
to remain at home, but not completely at bed- 
rest. I would not advocate this procedure for 
a child. 

There is some doubt about the relationship 
of secondary hemorrhages, vitreous hemor- 
rhages, and glaucoma. We know that secon- 
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dary hemorrhage usually precedes both 
of the other complications. Glaucoma that 
is easily controlled by miotics is usually 
seen without vitreous hemorrhage, or at the 
most a very small hemorrhage. Also, in a 
mild secondary hemorrhage, a minimal 
vitreous hemorrhage can occur without glau- 
coma. Where the glaucoma becomes severe, 
and extremely difficult to control, severe 
vitreous hemorrhage is usually present. The 
end-results of these cases are the poorest re- 
corded. 

It is possible that a rapid decompression 
of a high intraocular pressure could induce a 
vitreous hemorrhage. These are the reasons 
for thinking along the line that apparently 
guided Wilson, et al.,"' although they do not 
stress vitreous hemorrhage, to early para- 
centesi3 before the pressure is too elevated, 
and instilling air as a flexible cushion in the 
chamber to maintain a relative normal pres- 
sure, rather than leave a period of extreme 
hypotension to be followed by elevation. 

I am in full agreement with the opinions 
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of Thygeson and Beard,’ and Rychener,’ 
that once a secondary hemorrhage develops 
the prognosis shifts from good to bad, and 
if glaucoma develops the prognosis becomes 


even worse. 
SUMMARY AND CONCLUSIONS 


1. Traumatic hyphema has been generally 
ignored in the current texts. Literature has 
been scant until the past few years. Statistics 
are almost nonexistent. 

2. Analysis of 56 cases with respect to 
cause, age, time, and frequency of secondary 
hemorrhage and glaucoma, and visual result 
has been presented. 

3. The importance of secondary hemor- 
rhage and glaucoma on visual result is 
stressed. The seriousness of the prognosis is 
indicated by the visual outcome. 

4. The increased seriousness of hyphema 
in children as compared to adults is indi- 
cated, statistically. 


2001 West Wall Street. 


REFERENCES 


1. Thygeson, P., and Beard, C.: Observations on traumatic hyphema. Am. J. Ophth., 35:977 (July) 


1952. 


2. Duke-Elder, W. S.: Textbook of Ophthalmology. St. Louis, Mosby, 1954, v. 6, p. 5776, and 1940, v. 3, 


p. 2109. 


. Spaeth, E. B.: Principles and Practice of Ophthalmic Surgery. Philadelphia, Lea, 1954, p. 535. 

. Callahan, A.: Surgery of the Eye: Injuries. Springfield, Ill, Thomas, 1950, p. 20. 

. May, C. H.: Manual of the Diseases of the Eye. New York, Wood, 1934, pp. 179, 188. 

. Gifford, S. R.: Textbook of Ophthalmology. Philadelphia, Saunders, 1945, p. 367. 

. Kilgore, G. L.: An experimental study of iridodialysis. Tr. Am. Ophth. Soc., 40:516, 1942. 

. Sinskey, R. M., Krichesky, A., and Hendrickson, R.: Experimental hyphema in rabbits. Am. J. 


Ophth., 43:292 (Feb.) 1957. 


9. Rychener, R. O.: The management of traumatic hyphema. J.A.M.A., 125:763, 1944. 

10. Becker, B.: Diamox in glaucoma; Am. J. Ophth., 37:13 ( Jan.) 1954. 

11. Wilson, J. M., McKee, T. P., Campbell, E. M., and Miller G. E.: Air injection in the treatment of 
traumatic hyphema. Am. ]. Ophth., 37:409 ( Mar.) 1954. 


12. Jukofsky, S. L.: 
Ophth., 34:1692 (Dec.) 1951. 

13. O'Rourke, J. F.: 
Pt. IT) 1955. 

14. Smillie, J. 


A new technique in the treatment of hyphema: A preliminary report. Am. J. 
An evaluation of intraocular streptokinase. Am. J. Ophth., 39:119-139 (Feb., 


W.: Effect of streptokinase on simulated hyphema: With a study of its toxicity to 


anterior chambers of rabbits. Am. J. Ophth., 37:911-917 (June) 1954. 
15. Hopen, J. M., and Campagna, F. N.: Use of intramuscular trypsin. Am. J. Ophth., 40:209 ( Aug.) 


1955. 


16. Keeney, A. H., and Zaki, H. A.: The role of Trypsin in experimentally induced hyphema. Am. J. 


Ophth., 43:275 (Feb.) 1957. 


17. Benedict, W. H., and Hollenhorst, R. W.: Cortisone and blood absorption. Am. J. Ophth., 36: 347 


(Feb.) 1953. 


w 
re 
pe 
di 
fi 
de 
m 
wi 
pe 
th 
th 
Si: 
pa 
cy 
an 
tis 
ta 

ali 
6 ex 
7 all 
bu 
[ the 
chi 
we 
gu 
tia 
ogy 

de 
195 
ilol 
Sac 
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CICATRICIAL 
OCULAR PEMPHIGUS* 


AFFonso Bianco,* M.D. 
Sdo Paulo, Brazil 


Since the time when every bullous outbreak 
was called pemphigus, a great deal of prog- 
ress has been made regarding the bullae of 
pemphigus. In the study of these lesions, the 
different schools went different ways, and the 
first enthusiasms were followed by many 
descriptions of the appearance of differential 
morphologic or etiopathogenic data which 
would allow a classification of the multiple 
pemphigus and pemphygoid types. Among 
the criteria adopted for the differentiation of 
these types, due to their importance, empha- 
sis should be placed on the evident infectious 
participation (Streptococcus, Bacillus pyo- 
cyaneus, Triponema pallidum, and so forth) 
and on the hereditary predisposition of the 
tissues to the formation of blisters (heredi- 
tare Neigung zur Blasenbildung ). 

As Rabelo and his colleagues state, how- 
ever, there remain eosinophilia (which is not 
always connected with allergic or parasitic 
conditions), Nikolski’s sign (which consti- 
tutes chiefly a sign of intense exudative der- 
matitis ), the halogen test (which is another 
exudative stigma) and the histologic image, 
all of which are linked to the study of the 
bullae of the pemphigus group, in spite of 
the fact that they are not differential charac- 
teristics. 

Specially based on the aforementioned 
characteristics multiple 
were described which resemble true pemphi- 
gus, which can be differentiated by an essen- 
tially negative character—that of showing 
itself to us in the form of an etiopathogenic 


nosologic entities 


* Presented before the Department of Dermatol- 
ogy and Syphilology of the Associacao Paulista 
de Medicina, April 11, 1950, and September 11, 
1956. 

t Associate Professor of Dermatology and Syph- 
ilology, the Medical School of the University of 
Sao Paulo. 
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enigma. However, little by little this enigma 
is being penetrated, for not only is the impor- 
tant part played by infection in bullous pem- 
phigus coming to light, but also authentic 
types of transmission between pemphigus 
and nonpemphigus bullae are being described. 
Cicatricial ocular pemphigus presents diffi- 
culties regarding its nosologic identification. 
Some authors believe that it should be con- 
sidered a special and independent form, since 
it is well defined and individualized by the 
presence of blisters and characteristic resid- 
ual scars that join the palpebral conjunctiva 
to the bulbar conjunctiva (symblepharon). 
Other authors, taking into account the fact 
that the lesions of cicatricial ocular pemphi- 
gus can compromise, together with the con- 
junctival mucosa, other mucosa, and even the 
skin, at the same time or at a different period, 
believe that this manifestation of bullae 
should be considered true pemphigus. 
Fuchs’ case (Ramel) is especially interest- 
ing in that the pemphigus bullae remained 
for a period of seven years localized exclu- 
sively on the buccal mucosa, where they 
caused important cicatricial alterations, later 
becoming manifest on the skin and, five 
years later, appearing on the conjunctiva 
where they caused complete blindness due to 
cicatricial complications. However, no less 
interesting is the case I shall present, as the 
appearance of the bullae in early childhood, 
their exclusive localization on the conjunc- 
tival mucosas for over 80 years, their ex- 
treme benignity, are much more similar to 
hereditary bullous epidermolysis. 
The following case, as far as is known, is 
the first case of cicatricial ocular pemphigus 
in the Brazilian literature. 


CASE HISTORY 


M. F., aged 86 years, a Portuguese farmer, was 
sent to our out-patient department by the Depart- 
ment of Ophthalmology of the Hospital Matarazzo. 
He was examined on March 10, 1950. 

Heredity. His parents were not consanguineous. 
The patient could not tell whether any of his rela- 
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tives had bullous affections of the ocular conjunc- 
tivas or skin. He had four brothers who died at an 
early age 

Personal. He could not state whether he had had 
the usual children’s diseases. From childhood until 36 
years of age, at which time he came to Brazil, he 
had frequent attacks of a violent type of febrile in- 
fluenza with tracheobronchial involvement. At 20 
years of age he had pneumonia. Since coming to 
Brazil, he has had no more attacks of this influenza 
and his general health has improved considerably. 
He had seven children, five of whom died in early 
infancy of unknown causes. About two years ago 
he had a slight vesiculous eczema, with preferential 
localization on the legs. This eczema rapidly healed 
with adequate topical therapy. 

History of present disease. Since childhood, he 
has suffered from irritation and blisters in the eyes 
and would not permit his face to be washed for 
fear his eyelids would be touched. However, this 
affection improved considerably (smaller blisters, 
less pronounced inflammatory phenomena) after he 
came to Brazil. He denied having had blisters on 
other mucosa or on the skin. 

Examination. He was a well-built individual of 
medium height, not showing anything worthy of 
note in the respiratory, circulatory, digestive, geni- 
tal, and nervous systems. Ganglia normal in the 
regions accessible to palpation. Pupils reacting well 
to light and to accommodation. Nails normal. Re- 
garding integument we noted congestion and moder- 
ate parakeratosis of the legs, remains of papulo- 
vesiculous crustaceous eczema, and a patch of 
seborrheic eczema. 

There was marked inflammatory cicatricial al- 
teration of the conjunctivas and especially of the 
palpebral margins (greater on the lower lids) which 
were very much thickened and completely without 
cilia. At the time the photograph of the patient 
(fig. 1) was taken, a large blister took up the entire 
external third of the lower left eyelid. In Figure 2 
are shown a symblepharon and a blister in the ex- 
ternal third of the right eye. I should especially 
like to call attention to the satisfactory visual con- 
dition of the patient who can still get about the 
town without a guide. 

Ophthalmologic examination (March 18, 1950). 
Lert eve. Upper lid: cicatricial retraction and pro- 
nounced thickening of the free lid margin; absence 
of line of implantation of cilia; presence of a 
blister with transparent and aqueous contents, oc- 
cupying the whole of the nasal third; decreased and 
partial closure of the upper cul-de-sac. Lower lid: 
retraction of the middle third (cicatricial coloboma) ; 
absence of line of implantation of cilia; thickening 
of the free margin with a decrease of the palpebral 
fissure ; presence of a blister with the same charac- 
teristics of the others in the middle third of the lid. 
Ample symblepharon occupying the entire infero- 
temporal half of the bulbar conjunctiva. 

Ricut eye. Upper lid: cicatricial retraction of the 
free margin in the middle third (cicatricial colo- 
boma); presence of two blisters with transparent 
contents and of different sizes; absence of the line 
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Fig. 1 (Bianco). Blister occupying the entire 
external third of the lower left eyelid. 


of implantation of the cilia; total madarosis; partial 
closure of the fundus of the upper cul-de-sac; 
ample and complete arcus senilis; absence of neo- 
formed vessels on the limbus. Lower lid: pronounced 
thickening of the free margin and absence of the 
line of implantation of cilia; two blisters with 
aqueous and transparent contents in the temporal 
third; absence of lower cul-de-sac; in the middle 
third the lid is joined to the bulbar conjunctiva by a 
symblepharon. Cornea with ample arcus senilis in 
the lower half and slight infiltration of neoformed 
vessels in the upper limbus. Iris and crystalline lens 
unaltered. 

Visual acuity: 1/4 in the right eye and 1/10 in the 
left eye (Dr. José Lucas de Souza). 

Otolarynqologic examination. Examination of the 
mucosas of the nose, mouth, and throat did not 
show the existence of blisters or residual scars. 
Examination of the sinuses showed nothing ab- 
normal (Dr. Daniel Lopes). 

Complementary tests. Wassermann: Repeated 
twice and performed with three antigens, negative. 
Hemogram: erythrocytes 4,690,000 per mm. ;* hemo- 
globin 93.7 percent, globular value 1.11; leuko- 
cytes 10,900 per mm.’ (neutrophils 55 percent, 5 per- 
cent being rods and 50 percent segmented; eosino- 
phils four percent; monocytes 11 percent; lym- 
phocytes 30 percent, 15 percent being leukocytoid 
and 15 percent typical). Schilling’s index of devi- 
ation of the neutrophils 0.100 (normal 0.003). Velez’ 
index 1/10, I1/8, II1/62, IV/20, V/O. Plasmatic 
chlorum 300 mg./100 ml. (normal 380 mg./100 ml.). 
Plasmatic sodium chloride 494 mg./100 ml. (normal 
600 mg./100 ml.). Globular chlorum 200 mg./100 ml. 
(normal 180 mg./100 ml.). Globular sodium chlor- 
ide 329 mg./100 ml. (normal 300 mg./100 ml.). 
Globules/plasma: 1/1.5 (normal 1/2). Hemosedi- 
mentation: after 30 min., two mm.; after 60 min., 
eight mm.; after 120 min., 20 mm.; after 24 hr., 
72 mm. Cytologic examination of the liquid from a 
blister on the lower lid; some degenerated epithelial 
cells; frequent leukocytes ; some polymorphonuclear 
neutrophils; some polymorphonuclear eosinophils. 
Mantoux: negative. Examinations of urine and stools 
nothing of note. Nikolski’s test: cutaneous auto- 
inoculation with the liquid from a blister, negative 
Percutaneous test: repeated three times with a 50 
percent ointment of potassium iodide, negative. 

Treatment. Only four applications of radium 
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Fig. 2 (Bianco). This drawing sh 
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therapy of 50 r at intervals of five days were given 
in April, 1950, and the therapeutic action of these 
was surprising as the blisters improved consider- 
ably. 

The patient was seen again on September 11, 
1956: general health good, absence of blisters, and 
slight improvement of the inflammatory phenomena 
in the conjunctivas. However, the cicatricial phe- 
nomena remained unaltered. 

This case is especially interesting because 
it shows the possibility of an exclusive pre- 
disposition of the conjunctivas toward cica- 
tricial bullae, an exclusive predisposition 
which seems to me to be more than evident 
(as the affection had lasted for over 80 
years) and which occurs with the character- 
istics of a true “locus minoris resistentiae” of 
the conjunctival mucosa. 

CONCLUSIONS 

Basing my evidence especially on my own 
observations, I think it possible that there is 
an exclusive predisposition of the conjunc- 
tivas for the manifestations of cicatricial 
pemphigus of the bullous epidermolysis type. 
It also appears that, in a general way, this 
predisposition, hereditary or not, can become 
manifest after many years. On the other 
hand, it has been demonstrated that pemphi- 
gus vulgaris can take on the aspect of cica- 
tricial pemphigus, if, when localized in the 
conjunctivas, the conjunctival mucosas have 
a predisposition for proliferative cicatricial 
formations. As Brocq states, it is the terrain 
that contributes essentially to the symptoma- 
tology of the pemphigus and pemphigoid pic- 
tures. 

It may thus be concluded that there are two 
forms of cicatricial ocular pemphigus, one 
less serious and identified with bullous epi- 
dermolysis, the other very serious due to the 
conjunctival localization of pemphigus vul- 
garis. 

Before finishing I should like to comment 
on the following anamnestic data: since our 
patient took up residence in Brazil he ob- 
tained, without special treatment, a marked 
improvement of his pemphigus affection and 
his general state of health, not having had 
any more severe attacks of influenza to 
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which he had been subjected in Portugal. 
This improvement in the pemphigoid condi- 
tion could be interpreted as a result of the 
better general state of health which our pa- 
tient enjoyed in Brazil. 

Without wishing to attribute the only 
cause of cicatricial pemphigus to the germs 
of influenza, to Radaeli’s bacillus as the cause 
of pemphigus vulgaris, and so forth, atten- 
tion should, however, be called to the fre- 
quent aggravating part played by “new infec- 
tions,” or “de sortie,” upon multiple dis- 
eases. In effect one disease can attract or 
worsen another disease as Marie affirms, ex- 
pressing himself better than Milian when 
describing these indisputable clinical facts. 
To me, it seems not improbable that the 
present patient had his bullous affection ag- 
gravated by the influenza infection. I also 
believe that a certain predisposition to the 
bullae of pemphigus may remain latent, with- 
out clinical manifestation throughout the en- 
tire lifetime of an individual. This predispo- 
sition can condition one or another of the 
forms of pemphigus if, during the individu- 
al’s life time, special infectious phenomena 
occur which act pathologically upon this pre- 
disposition. 


SUMMARY 


A case of conjunctival pemphigus, in a 
man, aged 86 years, is presented. Although 
the patient has suffered from this disease 
since childhood his vision is still satisfac- 
tory. It is concluded that there are two forms 
of conjunctival pemphigus: the first type, 
less severe, can be described as a bullous epi- 
dermolysis ; the second form, more severe, is 
caused by the localizgfion of pemphigus vul- 
garis in the conjunctiva. 

Rua Benjamin Constant 171 (9° andar.). 


I wish to thank Prof. Humberto Cerruti in 
whose laboratory the tests referred to in the case 
history were carried out, Dr. José Lucas de Souza 
for the description of the ocular lesions, Dr. 
Daniel Lopes who performed the examination of 
the nose, mouth, and throat, and Mr. A. Esteves for 
the drawing of the ocular lesions found in my 
patient. 
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ELECTRIC-ARC WELDING 
AMBLYOPIA* 


REPORT OF A CASE 


A. B. Vicencrio, M.D. 
AND 
Rusen Pucoy, M.D.* 
Cebu City, Philippine Islands 


Of the different types of amblyopias, 
toxic, hysterical, and so forth, electric-arc 
welding amblyopia is now, practically, non- 
existent in the literature. This is perhaps due 
to effective strict protective measures among 
welders in large factories so that it has not 
become a problem to industrial ophthalmolo- 
gists. However, in smaller shops where the 
use of protective goggles is at times disre- 
garded due to laziness or ignorance, the haz- 
ard appears every now and then. 

Interviewing some welders in our locality, 
it was found that short exposures without 
goggles brings about transitory dimness of 
vision which lasts for a day or so and be- 
comes a common-place experience which 
does not disturb them. 

In a personal communication Dr. Hedwig 
S. Kuhn wrote: 


I am very much intrigued with your letter of 
* From the Eduarda Bautista Research for Eye, 
Ear, Nose, and Throat. Abbott Laboratories, Chi- 
cago, Illinois, kindly donated the histamine diphos- 
phate. 

t Resident at Chong Hua Hospital. 


February 21, 1957, and I wonder if perhaps the 
fumes of welding might have had something to do 
with the eye picture, as ultraviolet rays themselves 
do not penetrate the cornea and cannot cause any 
intraocular pathology themselves. Some of the new 
metals used in both electric and oxyacetylene weld- 
ing have exceedingly toxic fumes which are inhaled 
and do have systemic effects. I certainly would make 
every effort to find out what the material was that 
was used in the electrodes either by the individual 
himself or people near him. 

If the ultraviolet rays themselves had produced 
any ocular damage at all, it would have been a cor- 
neal burn of considerable degree, which would in 
24 hours or so have sloughed off the epithelial 
layer, just as a sunburn does, but I am sure that 
none of the findings you described have anything to 
do with ultraviolet radiation. 

While I am exploring the various metals that 
might have been in use, and getting some informa- 
tion along that line, I would appreciate it if you 
would also do so and let me know by return mail, 
other things that have to deal with the work envi- 
ronment and the individual. There is no known case 
of intraocular damage such as you have described, 
even experimentally that I know of and I have 
really searched the literature on a number of oc- 
casions. It might be well, if it has not already been 
done, to get a blood ricture and any signs of chest 
or other findings that might do with a toxic condi- 
tion emanating from the metallic fumes. This, of 
course, is a distinct possibility. This is a most 
unusual picture. 


CASE REPORT 


A 20-year-old young man, emotionally unstable, 
an engineering student, who should have known 
better than to hold a piece of machinery being 
welded for about an hour without protecting gog- 
gles, came to my office the next day with bilateral 
vision of light perception only, no projection. The 
external eye appeared essentially normal except for 
slight conjunctival injection, the corneas clear, the 
pupils moderately dilated with very sluggish re- 
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action to light. The lens and vitreous were clear. 
There was moderate retinal edema. The most promi- 
nent picture was marked arteriolar vasospasm. Ten- 
sion (Schigtz): O.U., 17 mm. Hg. 

The same day he was hospitalized and given 
the following: Cyanocobalamin (vitamin Biz) 1,000 
mg. per cc., intravenously; Cortone, 100 mg., intra- 
muscularly ; prednisone (Meticorten) 5.0 mg., three 
times daily; vitamin E tablets (Ephynal) 100 mg. 
three times daily ; Priscol tablets, three times daily ; 
and nicotinic acid tablets, 50 mg. three times daily. 
After five days of this regimen, vision improved 
only to hand movements at one foot. The fundus 
picture was the same. 

In as much as the main visible pathologic process 
was marked vasoconstriction, on the sixth day all 
previous medications were suspended and histamine 
diphosphate, 2.75 mg. in 500 cc. saline, was admin- 
istered at the rate of 20 to 30 drops a minute intra- 
venously, depending on the amount of flushing of 
the face and the blood pressure. 

The next day, the patient was able to count 
fingers at one foot. For the next four days, hista- 
mine diphosphate was continued, and each day the 
retinal edema became less and the arteriolar caliber 
larger. The patient was discharged from the hos- 
pital on the 11th day with vision of: O.U., 3/200, 
J12. Twenty-six days later, the vision improved to 
20/100, J12; another 18 days, the vision became 
20/40, Jl. Repeated fields of vision showed pro- 
gression from tubular constriction of both fields, to 
progressive enlargement, to almost normal. The 
fundus regained its normal appearance and no per- 
manent primary or secondary damage could be seen 
in the cornea, the lens, and the macula during al- 
most a year of follow-up examinations. 


CoMMENT 


I am most grateful to Dr. Kuhn for her 
kind explanation of the pathology of this 
case. Toxic fumes inhaled might have caused 
the profound constriction of the retinal ar- 
terioles. Ultraviolet and infrared rays might 
have induced the vasospasm by reflex action 
secondary to irritation of the sensory nerves 
of the external eye. As there was no perma- 
nent damage to the cornea, the lens, and the 
macula, toxic fumes may have been the etio- 
logic factor. 

SUMMARY 

This is the report of a patient with electric- 

arc welding amblyopia who recovered after 


the use of histamine disphospate intrave- 
nously by the drip method. 


581 Jones Avenue. 
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MANDIBULOFACIAL 
DYSOSTOSIS* 


OR BILATERAL FACIAL AGENESIA 
( TREACHER-COLLINS SYNDROME ) 


Burcos T. Sayoc, M.D. 
Quezon City, Philippine Islands 


Mandibulofacial dysostosis or bilateral fa- 
cial agenesia is a congenital deformity of the 
facial bones which has not often been de- 
scribed in the literature. Although the key 
manifestations are found in the eyes and 
ears, the syndrome is little discussed by oph- 
thalomolgists or otologists. 

According to Apt' a total of 121 cases 
were found in 69 articles up to 1956; out of 
16 cases described in eight papers reported in 
the United States, only two reports were 
from American ophthalmologists. He also re- 
ported that he has seen four patients in less 
than a year at Wills Eye Hospital and en- 
countered previously five more cases while at 
the Children’s Hospital. This suggests that 
the disease is more common than one would 
surmise. Herewith is the report of a case en- 
countered in 1957. 


CASE REPORT 


R. Y., a Filipino boy, six years of age, was ad- 
mitted for the first time to V. Luna General Hos- 
pital, Armed Forces of the Philippines, on April 25, 
1957. According to the mother, she noted abnor- 
mality in both ears since birth. As the child grew 
older, she observed deafness in both ears for which 
she sought admission for her boy. Family history 
and past illnesses are irrelevant to the present com- 
plaints. 

Physical examination of the child revealed him 
to be fairly well developed, fairly nourished, afeb- 
rile, and ambulatory. He could not speak but only 
made sounds. He understood signs very well. He 
was intelligent, active, and jolly. Other parts and 
organs of the body not described were found to be 
normal. 

Eyes. The appearance and shape of the palpebral 
fissures appeared irregular, due to the presence of 
the following conditions: 

1. In both upper lids, almost at the center of the 
left lid and a little medial of the center on the right, 


*From the V. Luna General Hospital, Armed 
Forces of the Philippines. 
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Fig. 1 (Sayoc). Anterior view. 


Fig. 3 (Sayoc). Left lateral view. 


Fig. 2 (Sayoc). Right lateral view. 


Fig. 4 (Sayoc). Posterior view. 
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were colobomatous deformities which gave the up- 
per lids the appearance of irregular edges without 
eyelashes at the depressions. 

2. Both lower lids had notching and colobo-ma- 
tous deformities accompanied by mild ectropion, 
producing a somewhat oblique palpebral aperture. 
The lower lids appeared thin and atrophic, with the 
medial half presenting abnormal lid margins and 
absent eyelashes. The punctas, however, appeared 
normal. 

3. The vision was binocularly good, motility 
normal, and appearance of the eyeballs normal 
(fig. 1). 

Ears. There was partial agenesia of both exter- 
nal ears. On both sides, a rudimentary portion of the 
helix was attached to the lobules which were them- 
selves deformed. Both external meati and canals 
were absent, with deafness (figs. 2 and 3). 

Nose. Externally and internally, the nose was 
normal. Respiratory passage was normal. At first 
glance, the nose appeared a little oversized for the 
face, due to underdeveloped maxillas and absence 
of the malar prominences (fig. 1). 

Teeth. There was irregularity of tooth spacings 
(fig. 1). 


Mazilia and malar bones. As can be seen in 


Figure 1, there was a hypoplastic maxilla with 
noticeable depression in the malar areas of the face. 
X-ray films revealed depressed malar bones and 
small antra. 


. Apt, L.: Arch. Ophth. 58:288 (Aug.) 1957. 


NOTES, CASES, INSTRUMENTS 


REFERENCES 


887 


Mandibles. There was micrognathia with mani- 
fest asymmetry. As can be seen in Figures 1, 2 and 3, 
the receding chin was most apparent. 

Occipital bone. The external occipital proturber- 
ance was visible and palpable (figs. 2, 3, and 4). 

This case was referred to Maj. Juanito Duque, 
chief of plastic surgery of this hospital, for what- 
ever plastic and reconstructive surgery’? he might 
elect. After making a thorough study of the case, 
the child was discharged with plans to reconstruct 
his external canals and auditory canals in the near 
future.’ 


CoMMENT 


Although this case did not present all the 
deformities that are included in the syn- 
drome, the majority of the most important 
and classical features of Treacher-Collins 
syndrome are present which, when grouped: 
together, substantially contribute toward a 
diagnosis. After having diagnosed his first 
case, a physician will not fail to recognize 
another case of bilateral facial agenesia. 


V’. Luna General Hospital. 


2. Snyder, Clifford: Am. J. Surg., 92:81-87 (July) 1956. 
3. Snyder, C. C.: Reconstructive surgery in children. Florida State J. Med., 42:635, 1956. 


CONTAMINATION FROM 
EYELASHES AND EYEBROWS 


IN INTRAOCULAR SURGERY 


F. H. Newton, M.D. 
AND 
R. Grapy Bruce, M.D. 
Dallas, Texas 


Several methods of preventing contamina- 
tion of gloves, sutures, and instruments by 
contact with lashes and brow have been used. 
Cutting of the lashes and shaving the brow 
are common practices. It must be remem- 
bered that the bases of the lashes harbor 
many organisms capable of producing infec- 
tions and cutting the lashes really gives the 
suture material a better chance to contact this 
area. Various specula have been designed to 


cover the lashes. For years we have been cov- 
ering the brow with a piece of flat dry gauze 
sewed to the skin just below the brow line 
and turned up underneath the eye sheet. This 
very satisfactorily takes care of the hairs in 
the brow without any shaving. 

For a long time the general surgeon has 
been protecting the operative wound from 
the surrounding skin by clamping towels to 
margins of wound and turning towels back 
over clamps. It was the suggestion of one of 
us (G. B.) that we apply this method in cov- 
ering the lashes of both upper and lower lids. 
Lately we have followed this plan. 

The lids and globe are immobilized by the 
operator’s favorite method of anesthesia. We 
combine the O’Brien and Van Lint methods 
for the lids and retrobulbar injection for the 
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globe, waiting 10 to 15 minutes for the full 
effect of anesthetic. 

With an eye sheet in place a silk traction 
suture is introduced in the center of the up- 
per lid with a horizontal bite eight mm. long 
located four mm. above the lid margin and 
including the skin, subcutaneous tissue, and, 
possibly, the orbicularis. Then the edge of a 
square of moist gauze, well squeezed out, is 
attached snugly to the margin of each lid just 
posterior to the lash line with interrupted 4-0 
silk sutures so placed that the knots are cov- 
ered when the flap of gauze for the upper lid 
is turned up over the traction suture and eye 
sheet and that of the lower lid is turned 
down. The upper flap also takes care of the 
brow. This gives a good exposure with no 
pressure on the globe and with the lashes of 
both lids entirely covered. 

When the superior rectus suture is later 
inserted it is drawn up over the gauze flap; 
thus, this suture and the traction suture of the 
upper lid are separated and easily differenti- 
ated. A traction suture in the lower lid is not 
necessary since the gauze flap can be used for 
traction if needed. 

On completion of the operation the gauze 
flaps are removed and the operated eye is 
closed. As yet there has been little or no re- 
action on the lids and no interference with 
the meibomian glands. 

We do not propose this as an entirely orig- 
inal procedure for in the past rubber tissue 
has been used in a similar manner. However, 
it seems worth while to bring this simple 
technique to the attention of ophthalmic sur- 
geons since it is not in general use. 


209 Medical Arts Building (1). 


A DISCUSSION OF THE 
MECHANISMS IN CHRONIC 
ANGLE-CLOSURE GLAUCOMA 


Kesster, M.D. 
New York 


The mechanisms active in primary par- 
oxysmal angle-closure glaucoma have been 
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outlined in a previous article.’ In addition 
to a shallow anterior chamber and the in- 
creased thickness of the iris in pupillary dila- 
tation, an increase of peripheral protrusion 
of the iris with pupillary dilitation, due to 
weakness of this part of the iris, has been 
suggested as an angle-closing factor in some 
of these eyes. This condition is manifested 
in eyes without marked shallowness of the 
anterior chamber and, nevertheless, prone to 
attacks of angle closure. A subaverage re- 
sistance of the peripheral iris is of no im- 
portance in eyes with a deeper anterior cham- 
ber but it may contribute to closure of the 
angle in eyes with more shallow anterior 
chambers. 

In the course of primary angle-closure 
glaucoma the depth of the anterior chamber 
decreases progressively, due to the physio- 
logic and often, also, to some pathologic in- 
crease of the size of the lens, as well as to 
some slackening of the zonule with increase 
of the size of the lens. 

The thickness of the iris decreases with 
progressing age and prolonged disease and 
so does the resistance of the iris. Therefore, 
in a later stage of primary angle-closure 
glaucoma the contribution to closure of the 
angle by increase of the peripheral pro- 
trusion of the iris may be more important 
than in earlier stages. 

In eyes with angle-closure glaucoma of 
long standing and under the influence of 
miotics, the whole iris is protruded, especially 
its periphery. In some eyes this protrusion 
is irregular showing a more localized weak- 
ness of some parts of the peripheral iris. The 
iris is tense and its surface is smooth. Optical 
section with the slitlamp through an iris of 
this kind and with little pigment often shows 
a very thin periphery. 

The periphery of the iris of old persons 
is often thin and stretching by miotics makes 
it thinner. Atrophy by the disease itself and 
by continuous stretching due to the use of 
miotics may contribute to the thinness. Early 
stages usually show average thickness of the 
iris. The lower resistance of the iris mani- 


fested by a peripheral protrusion may be due 
to a subaverage strength of the muscular or 
vascular layers. 

Attacks of angle closure may stop when 
the mechanism which produces the closure of 
the angle is no longer fully effective. This 
can be due to structural change of the angle, 
to change in the closing force, or to preven- 
tion of attack-precipitating influences. The 
acute attack is due to a circular closure at the 
entrance of the angle which results in a com- 
plete closure of the ways of outflow in the 
angle of the anterior chamber. 

Changes of the iris and of its anterior 
surface in the course of the disease may pre- 
vent a tight circular closure of the entrance. 
But loss of resistance of the root of the iris— 
this resistance helps to keep the space of the 
angle open*—may cause some attachment of 
the root of the iris to the trabecula. Anterior 
synechias, which may exist as the result of 
former attacks, may produce permanent par- 
tial closure of the angle of the anterior cham- 
ber. The area of attachment may increase 
with pupillary dilatation, and may decrease 
with pupillary constriction.’ 

The force which closes the angle is the dif- 
ference of pressure acting on the anterior 
and posterior surfaces of the iris. It is due 
to the movement of fluid from the ciliary 
body to the angle of the anterior chamber and 
to the contraction of the pupillary sphincter 
muscle. 

Partial obstruction of the ways of outflow 
does not decrease the movement of fluid. A 
higher intraocular pressure assures the same 
rate of flow. With reduction of the forma- 
tion of fluid in later stages, due to atrophy of 
the ciliary body, the force acting on the iris 
decreases, and the tendency to closure may 
diminish. Reduction of the rate of flow re- 
duces the protrusion of the iris and the ten- 
dency to closure of the angle. 

Drugs reducing the rate of flow like Dia- 
mox, may be contraindicated in angle-closure 
glaucoma (because of undue delay of neces- 
sary and effective surgery) but these drugs 
do not affect the course of the disease in an 


adverse way. 
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Decrease of the force of the pupillary 
sphincter reduces the force acting on the 
iris but promotes closure of the angle by de- 
creased stretching of the iris. Acute attacks 
may be permanently ended in some of these 
eyes by use of miotics at appropriate inter- 
vals. Miotics increase the force acting on the 
iris and may in the long run promote a dis- 
tention of the iris and a shallowing of the 
anterior chamber.* Nevertheless, the eye may 
be controlled for years, with normal intra- 
ocular pressure and without attacks, although 
the iris is markedly protruded and atrophic 
and the angle very narrow but still free for 
outflow. 

Some of these eyes, after prolonged use 
of miotics, show a partial obstruction of out- 
flow due to some attachment of a weak root 
of the iris to the trabecula. In these eyes mio- 
tics may produce a quiet and delayed transi- 
tion from the acute to the chronic stage of 
angle-closure glaucoma. 

In some eyes with a configuration of the 
chamber angle which predisposes to closure, 
attacks never occur. This may be due to 
structural peculiarities of the peripheral iris 
which affect its resistance and its anterior 
surface. In some cases, use of miotics in both 
eyes after a glaucomatous attack in one eye 
may prevent an attack in the other eye. Some 
of these eyes, although a complete closure at 
the entrance of the angle does not occur, may 
experience a partial obstruction to outflow 
due to attachment of a part of the peripheral 
iris or only of a part of the root of the iris 
to the trabecula. The area of attachment may 
increase with pupillary dilatation. There is a 
weakness of a part of the peripheral iris and 
of the root of the iris in these eyes. 

In the type of angle-closure glaucoma in 
which attacks recur, the closure starts at the 
entrance ring of the angle. Minimum patency 
of this ring permits access of fluid to the 
whole area of the trabecula. Subminimal pa- 
tency or closure means the difference be- 
tween free outflow and complete obstruction. 
The resistance of the root of the iris is suffi- 
cient to keep the space of the angle open (un- 
less this space is completely separated from 
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the anterior chamber proper) and to open 
the space when the communication is re- 
stored. In such cases, complete angle-closure 
is intermittent. 

In the chronic type of angle-closure glau- 
coma the entrance ring of the angle may be 
partly closed or entirely open. The obstruc- 
tion to outflow is not due to closure at the 
entrance but to more or less attachment of 
the root of the iris to the trabecula, with 
more or less obstruction to outflow, corres- 
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ponding to the area of attachment. The at- 
tachment may be by synechias or by apposi- 
tion of a weak root of the iris. The resistance 
of the root of the iris or of a part of it is 
not sufficient to keep the space of the angle 
open, even when this space is in communica- 
tion with the space of the anterior chamber 
proper. There is a permanent incomplete an- 
gle closure. 


229 East 79th Street (21). 


REOPENING TECHNIQUE FOR 
CICATRIZED TREPHINATION 


Harotp F. WHALMAN, M.D. 
Los Angeles, California 


In times past I have made attempts to re- 
open the cicatrized trephined area by means 
of blunt instruments, such as a cyclodialysis 
spatula, only to encounter such resistance as 
to make it impossible to reach the opening, 
with more trauma and more cicatrix being 
produced. A suitable sharp instrument was 
sought but small cataract knives, Wheeler 
knives, and even needle-knives conformed 
so poorly to the curvature of the eyeball that 
the trephined area could not be satisfactorily 
reached through a small puncture wound in 
the conjunctiva. 

Recently a goniotomy knife has been used 
with success. The conjunctiva is injected with 
Novocaine at the 12-o’clock position and a 
tangential puncture made one cm. temporally. 
When the blade reaches the trephined area, 
it is held snug to the sclera and a few strokes 
readily cut the cicatrix free. Air may then 
be injected beneath the conjunctiva until a 
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Fig. 1 (Whalman). Drawing, showing the goni- 
otomy knife inserted beneath the conjunctiva and 
over the trephining area. 


bubble is observed in the anterior chamber. 
The air injection was particularly service- 
able in pushing back the vitreous in an 
aphakic eye which had been trephined for 
glaucoma and later had a successful intra- 
capsular cataract extraction through an in- 
cision at the 6-o’clock position. 


727 West Seventh Street (17). 
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OPHTHALMIC RESEARCH 


Epitep BY FRANK W. NeEweLt, M.D. 


Abstracts of papers presented at the meeting of the Southern Section of the Association for Research in 
Ophthalmology, Inc., at the Roosevelt Hotel, New Orleans, Louisiana, November 3, 1958 


A. E. Meisenbach, Ir., M.D., Dallas, Texas 


Section Secretary 


Irritation studies of methylcellulose. T. C. Flem- 
ing, M.A., and D. L. Merrill, M.S., Alcon 
Laboratories, Inc., Fort Worth, Texas, and 
Louis J. Girard, M.D., Department of Ophthal- 
mology, Baylor University College of Medi- 
cine, Houston, Texas. 
Methylcellulose to increase viscosity has been 

included in many ophthalmic preparations since 

1945. Using laboratory animals, subcutaneous 

and intraperitoneal injections gave no indica- 

tions of irritation or sensitization. Intraocular 
injections of 0.1 ml. of a 0.5-percent solution of 
methylcellulose in a balanced salt solution gave 
no indication of irritation. Qualitative tests of 
the aqueous after injections of methylcellulose 
into the anterior chamber gave negative results 
for methylcellulose after the fourth day. Tissue 
culture studies using human conjunctiva cells in 

a 05-percent concentration of methylcellulose 

resulted in normal cellular growth. Microscopic 

examination of tissues from the anterior chamber 
which were subjected to methylcellulose over 

a period of 10 days gave no indication of a tissue 

reaction to this material. 


Therapeutic studies in experimental chemical 
injury of the cornea: II. Phosphate buffer (Neu- 
tralize) studies. Gustav C. Bahn, M.D., Earl 
Sonnier, M.D., and James H. Allen, M.D., 
Tulane University, New Orleans. 
Management of chemical injury of the cornea 

falls into two phases: (1) emergency care or 

first aid, which is designed to reduce the severity 
of the burn by prompt removal, neutralization, 

or counteraction of the noxious agent, and (2) 

by definitive medical or surgical means, to pro- 

mote healing without complication and/or re- 
placement of damaged or scar tissue with that 
which is functionally more normal. 

The purpose of this report is to evaluate the 
results of a series of experiments surveying the 
effectiveness of a phosphate buffer system used 
as an emergency means of treating representative 
acid and base burns of the cornea. 

The corneas of albino rats were burned, em- 
ploying the method previously described by Bahn 
and Allen. A modification of the Friedenwald 
scheme of evaluating the course of the burns and 
efficacy of treatment was followed. All animals 
were kept under observation until the healing 
process became stationary. 
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Two forms of the phosphate buffer solution 
were used. The first contained 0.5-percent chloro- 
butanol as a preservative. Because of the re- 
ported inhibitory effect of chlorobutanol upon 
epithelial regeneration, a group of experiments 
were conducted using the buffer solution with- 
out preservative, the solution being freshly auto- 
claved before use, to insure sterility. 

The phosphate buffer (Neutralize), when used 
in small amounts after acid and alkali burns of 
the cornea, decreased the severity and increased 
the healing rate of the burn more than did an 
equal amount of distilled water. It was noted that 
small amounts of Neutralize were as effective 
as larger amounts of distilled water, by a factor 
of about 1:15. Thus, Neutralize, if quickly ap- 
plied, will to some extent protect the cornea from 
acid and alkali burns, although the same degree 
of protection can be obtained by profuse distilled 
water irrigation. In no case were any detrimental 
effects produced by Neutralize. No difference was 
noted between the effect of Neutralize with and 
without chlorobutanol added as a preservative. 
These experiments tend to indicate the clinical 
usefulness for the phosphate buffer solution, 
Neutralize, especially as recommended, in the 
field or under conditions where water for irriga- 
tion purpose is unavailable. No superiority to 
adequate irrigation with distilled water was dem- 
onstrated. 


Evaluation of dichlorphenamide as an ocular 
hypotensive agent. Robert A. Schimek, M.D., 
Ochsner Clinic and Tulane University, New 
Orleans, Louisiana, J. V. Balian, M.D., F. J. 
Lepley, M.D., and J. A. Ottum, M.D., Depart- 
ment of Ophthalmology, Henry Ford Hospital, 
Detroit, Michigan. 

The value of the carbonic anhydrase inhibitor, 
acetazolamide, in lowering intraocular pressure 
has already been proved. It follows that the newer 
carbonic anhydrase inhibitors might also have 
similar ocular pharmacologic action. Dichlor- 
phenamide and chlorothiazide (Merck, Sharp, 
and Dohme) were chosen for experimental in- 
vestigation in this study. 

1. In the preliminary phase of the experiment, 
controls were not used. Tonometric measurements 
were made on New Zealand white rabbits for 
several days before drug administration and at 
three hours and six hours after administration of 
dichlorphenamide and chlorothiazide. These pre- 
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liminary results appeared to indicate a lowering 
of intraocular pressure but later, more carefully 
controlled experimental studies indicated that 
this result was probably biased. Subsequently, 
with “controlled” experiments, no hypotensive 
effect of the drugs could be elicited unless there 
was previous administration of steroids to cause 
the rabbits to become “responsive.” 

2. A second experiment, utilizing the Roman- 
square method of statistical investigation, was set 
up with controls, and the investigators perform- 
ing tonometry had no knowledge of which rabbits 
were controls and which were treated. Ten rab- 
bits in two Roman-square designs served alter- 
nately as controls, or received dichlorphenamide, 
chlorothiazide, or acetazolamide. Each rabbit was 
alternately treated by the various drugs or served 
as a control through five separate “runs.” Sta- 
tistical analysis showed no significant effect on 
intraocular pressure from Diamox, dichlorplhena- 
mide, or chlorothiazide. 

3. Experiment 2 was repeated with 15 rabbits, 
with no significant effect on intraocular pressure 
from any of the drugs as shown by statistical 
analysis. 

4. Becker has shown that adrenal steroids 

prevent compensatory decrease in outflow facility 
of rabbits, which may occur following acetazola- 
mide administration. To assure “responsive” rab- 
bits, 9-alpha-fluorohydrocortisone was given to 
10 rabbits which were studied in four consecu- 
tive trial periods. Each rabbit alternated between 
receiving dichlorphenamide and not receiving it 
in the next period. The investigator taking the 
tensions was unaware of which rabbit received 
the drug. Statistical analysis showed that the 
administration of 9-alpha-fluorohydrocortisone it- 
self had no significant effect upon the intraocular 
pressure. However, the data did indicate a sig- 
nificant (PN, 0.00001) lowering of intraocular 
pressure one hour following parenteral adminis- 
tration of dichlorphenamide, when the rabbits 
were made “responsive” by steroid administra- 
tion. 
5. A group of eight rabbits treated with di- 
chlorphenamide showed a significant decrease 
in the bicarbonate ion concentrations of the pos- 
terior chamber aqueous even when they were 
not given 9-alpha-fluorohydrocortisone. 

The importance of carefully controlled experi- 
mental studies was demonstrated in this evalua- 
tion of the hypotensive effect of drugs as deter- 
mined by rabbit tonometry. New Zealand white 
rabbits in our experiment, on a normal rabbit 
diet and without special medication, did not dem- 
onstrate a significant lowering of intraocular 
pressure after oral acetazolamide administration. 
This is in agreement with reports that certain 
rabbits are “pseudoresistant” to the hypotensive 
ocular effects of the drug. These rabbits were also 
treated with dichlorphenamide and did not show 
lowering of intraocular pressure on a normal 
diet without supplementary medication. Thus, 
certain groups of rabbits may be “pseudoresist- 


ant” to any carbonic anhydrase inhibitor alone. 
Administration of 9-alpha-fluorohydrocortisone 
caused our rabbits to become “responsive” to 
parenteral dichlorphenamide and show a sig- 
nificant decrease in the intraocular pressure. 
Dichlorphenamide was also found to cause a 
significant decrease in the bicarbonate ion con- 
centration of the posterior chamber aqueous of 
rabbits even when they were not given 9-alpha- 
fluorohydrocortisone. 


Postoperative keratitis following cataract extrac- 
tion. Louis A. Brefeilh, M.D., Division of Post- 
Graduate School of Medicine of Louisiana 
State University Medical School at Confeder- 
ate Memorial Hospital, Shreveport, Louisiana. 
This paper is concerned with the problem of 

postoperative keratitis which frequently follows 

cataract surgery. This condition may be only 
slight in the region of the incision and remain 
as a minor annoyance to the patient's comfort 
or an impediment to vision. Often the condition 
becomes bullous due to the corneal edema and 
results in corneal opacification with visual loss. 

In either event the patient is dissatisfied with the 

results. This condition of bullous keratitis oc- 

curred in two successive cataract patients and 
resulted in my investigation of this problem. 
All available cataract patients were restudied. 

Cataracts performed by other surgeons were 

studied. The corneas of all patients who were to 

undergo surgery were studied. Finally, corneal 
incisions were made at various sites during the 
cataract extraction operations. The slitlamp 
studies of corneas of preoperative patients re- 
vealed numerous endothelial and_ epithelial 
changes, which I felt could result in keratic 
edema. Fortunately, none of these patients de- 
veloped the postoperative keratitis. The results 
of this phase of the investigation indicated that 
the condition was not necessarily a result of 
corneal degenerative conditions. 

Cataracts performed by me revealed that two 


in 204 cataract extractions developed bullous 
keratitis and were failures. The cataract pa- 
tients operated upon by other surgeons were 


then studied. Six had failures due to bullous kera- 
titis and three had subnormal vision due to kera- 
titis near the incision site. 

The clinical investigation 
site and subsequent closure of the wound are 
important factors. The next series of cataracts 
that were performed were classified as to the 
site of the incisions. The patients who had their 
incisions in the scleral side of the limbus de- 
veloped only transient edema and their corneas 
remained clear after healing. 

My investigations indicated that the best site 
for the incision is one mm. posterior to the lim- 
bus. The wound closure seems to be aided by the 
vascularity in this area and the postoperative 
corneal edema is transient and visual improve- 
ment is more rapid. 

Operations in seven patients were failures be- 


disclosed that the 
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cause of bullous keratitis. One was my patient 
and six were referrals. All these patients obtained 
clear postoperative corneas in the second eyes. 
The visual results were 20/25 or better except in 
a 93-year-old woman with marked retinal arterio- 
sclerosis. By using this site for the incision, I 
have not had a cataract failure due to surgical 
technique in the last three years. 


Inheritance of congenital anophthalmia in mice. 
Aeleta Nichols Barber, Ph.D., Louisiana State 
University School of Medicine, New Orleans, 
Louisiana. 

Investigations in experimental teratology are 
usually conducted on animals having a normal 
or unknown genetic background and the resultant 
abnormalities are attributed entirely to the toxic 
effects of the treatment. Very little attention has 
been given to the effects of teratogenic agents on 
the inheritance of a known genetic complex. The 
animals used in the experiments to be reported 
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in this paper have a genetic background of bi- 
lateral anophthalmia. When these mice are mated 
with normal mice, the first generation hybrids 
always have normal eyes even though they carry 
the recessive gene for anophthalmia. Treatment 
with trypan blue, cortisone, and antigens during 
gestation affects the expression of the genetic 
complex in different ways. 


Changes in bacterial drug sensitivities. Thomas 

S. Edwards, M.D., Jacksonville, Florida. 

In this project approximately 2,000 bacterial 
cultures were taken from the eye, nose, and 
throat over the three-year period. The cultures 
taken were evenly divided between hospital pa- 
tients and private office patients. The drug sensi- 
tivity of these cultures was tested against six of 
the more common antibiotics and the results 
tabulated. The differences between the two 
sources, the antibiotics, and the various time 
intervals were discussed. 
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I introduce a broad needle through the cornea, close to its junction 
with the sclerotic, and allow the aqueous humor to escape. | then draw 
out a portion of the iris with a blunt hook, and leave it in the wound; 


or if it protrude much, I remove a portion and leave the remainder in 


the wound. The immediate effect of this operation is to remove the ten- 


sion of the globe, and relieve the pain; the secondary effect is the grad- 


ual and steady improvement of the sight; and as far as | can at present 
judge, the remote effect is the removal of the tendency to fresh attacks. 


Mr. Critchett on “Treatment of acute glaucoma,” 


Ophth. Hosp. Reports, 1:58, 1858. 
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CONGENITAL GLAUCOMA 


Dr. A. Epowarp MAUMENEE reviewed the 
currently accepted theories of congenital glau- 
coma. These are: 

1. An absent canal of Schlemm ; in almost 
all sections of eyes with congenital glaucoma 
a more or less patent canal of Schlemm is 
visible. 

2. Persistent mesodermal tissue ; Dr. Mau- 
menee felt that this is often erroneously seen 
gonioscopically since it is almost impossible 
to demonstrate this tissue in histologic prep- 
arations. Furthermore he quoted the work of 
Burian, et al., who showed that there was no 
decrease in the number of cells in the angle 
in the adult eye as compared to the embry- 
onic eye. 

3. Anterior insertion of the iris ; Dr. Mau- 
menee felt that this accounts for about five 
percent of the cases of congenital glaucoma. 

4. Choroidal inflammation; this has not 
been shown to be a factor. 

Having eliminated these, Dr. Maumenee 
presented his own theory based on the histo- 
logic examination of over 40 eyes with con- 
genital glaucoma. He demonstrated that in 
many cases the meridional fibers of the 
ciliary body insert into the trabecula in front 
of the scleral spur. On contraction, these an- 
teriorly inserted fibers are capable of col- 
lapsing the canal of Schlemm and thus block- 
ing the outflow of aqueous. 

Discussion. Dr. Josepu Haas: I am very 
grateful to Dr. Maumenee, for it was he 
who first aroused any interest that I may 
have in infantile glaucoma and I have since 


followed the course of the various schools of 
thought regarding infantile glaucoma. Dr. 
Maumenee has shown Dr. Barkan’s original 
pictures depicting a rather heavy mesodermal 
obstruction to outflow, and then his later 
modification, in which he speaks of the cello- 
phanelike membrane covering the trabecula, 
preventing the outflow. He has shown some 
of his very magnificent angle pictures in 
which originally he believed the anterior in- 
sertion of the iris root might have been a 
factor in the outflow. Now, he has come up 
with an original and exciting theory, that it 
is the anterior insertion of the muscles of the 
ciliary body which prevents the opening of 
the trabecula and thus prevents the aqueous 
from reaching the canal of Schlemm. 

I certainly think that this explains the sit- 
uation better than any theory that has been 
advanced to date. I am in agreement with Dr. 
Maumenee that the gonioscopic evaluation 
of these angles is extremely difficult. I think 
that there are certain questions that remain 
to be answered completely but I shall not 
mention them tonight because this theory is 
certainly the greatest approach to answering 
these questions that has been made. 

I think, gonioscopically, the angle picture 
differs considerably and, therefore, I would 
agree with Dr. Maumenee that there are 
probably several etiologic factors which may 
be responsible for the production of infan- 
tile glaucoma, ranging from the classical ob- 
struction by the anterior insertion of the iris 
that you see in Axenfeld’s syndrome to the 
gonioscopic picture with no obstruction what- 
soever. 

I don’t really know if the anterior inser- 
tion of the ciliary body can obstruct these 
trabecular spaces but it is the most exciting 
thing that I have heard regarding the patho- 
genesis of the condition and the explanation 
of the goniotomy operation. It is my impres- 
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sion that occasionally in some of these cases, 
without too high a tension, it is possible to 
fill the canal of Schlemm preoperatively be- 
fore normalization of the pressure and, if 
this be so, then it could be said that it is 
only a partial pull or a partial resistance of 
the trabecular spaces that prevents the ab- 
sorption of aqueous, which would fit with 
this theory very well. 

Another thing that puzzles me somewhat is 
why these cases seem always much more 
severe when the disease occurs early and also 
is much more severe when the globes are 
already enlarged. That probably could be ex- 
plained by the fact that the muscle would be 
farther forward in those cases. 

I would like to compliment Dr. Maumenee. 
I know of his great interest in this condition, 
and I think that this report is certainly the 
most exciting thing that has happened in the 
field of infantile glaucoma. 

Dr. C. Rupoitpns: There are a few things 
that bother me. The first is that Dr. Mau- 
menee seemed to throw all congenital glau- 
comas into the same category. I have always 
been taught to differentiate between a hy- 
drophthalmos and a buphthalmos. They are 
certainly pictured grossly as quite different. 
The second thing is whether these muscle 
fibers anterior to the scleral spur are a result 
or the cause of glaucoma. If it was due to an 
intrauterine inflammation, one would prob- 
ably find inflammatory cells and exudate 
present but, according to the microscopic 
section demonstrated, there were none. 

Dr. A. Epowarp MAuMENEE: I would like 
very much to thank the discussers for their 
comments. As so frequently happens when 
one considers a microscopic field, one can 
spend hours and days discussing it and not 
just 30 minutes. There are so many, many 
other points that could be brought out on this 
subject that I just didn’t have time to go into 
very thoroughly. 

First of all, in order to clear up what I 
should have mentioned in my opening sen- 
tence, Dr. Rudolph, I agree with you com- 
pletely, that there are very many types of 
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glaucoma. What I was speaking of is the 
so-called primary glaucoma that we don’t 
have any obvious explanation for—such as 
uterine uveitis. Furthermore, I feel (and 
this is not original with me. I think it goes 
back to Treacher-Collins) we should get rid 
of the terms buphthalmos and hydrophthal- 
mos. Those are poor terms. We should sub- 
stitute primary and secondary congenital 
glaucoma, the primary being those cases that 
we don’t have any obvious explanation for, 
such as inflammation. 

Then to come to some of Dr. Haas’ points. 
Necessarily, I think anyone who tries to 
interpret from morphologic pathology is 
sticking his neck out but the only real fun 
of doing pathology is to stick your neck out, 
so, therefore, | wanted to put some explana- 
tions of physiology into these morphologic 
changes. I think beyond a doubt, we are 
going to have to prove or disprove this 
through physiologic experiments and not 
purely through microscopic studies for, once 
an eye is dead, one can’t show how much 
that muscle pulls. There is some evidence, 
however, that this 
physiologic evidence. One bit of evidence is 


may be clinical—some 
that, in congenital glaucoma, there are exac- 
erbations and remissions of the disease. 

Recently there was a worker in Canada 
who showed that, when these children go to 
sleep, they have an amazing fall in intra- 
ocular pressure—showing that, when the 
muscle relaxes, possibly the canal and tra- 
becular fibers open up. There has also been 
reported the interesting finding that giving 
atropine to children with early congenital 
glaucoma has controlled the tension when 
pilocarpine and eserine wouldn’t. And all 
of us know how poorly these children are 
controlled by pilocarpine and eserine for any 
appreciable period of time. 

As to the question of severity of the dis- 
ease in early cases and in those with enlarge- 
ment of the globe, one can only suppose that 
here the trabecular meshwork is completely 
and continuously closed rather than partially 
and intermittently. 
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PARESIS OF THE INFERIOR RECTUS MUSCLE 


Dr. BeuLan CuSHMAN AND Dr. WARREN 
BINION reported 62 cases of inferior rectus 
paresis. Eight of these had only a vertical 
anomaly while the remainder were about 
equally divided between associated esotropia 
and exotropia. Occlusion is often helpful in 
eliciting an obscure vertical anomaly. Treat- 
ment is a resection of the paretic inferior 
rectus. Of the 62 cases, seven required a 
second procedure and two of these a third 
procedure. These cases were presented in de- 
tail and a movie shown to illustrate the pre- 
operative and postoperative findings. 
RETROLENTAL FIBROPLASIA 

Dr. Cart ApPLe reviewed his experiences 
with premature infants during the past six 
years at Mount Sinai Hospital in Chicago. 
In this interval 252 
amined and various types of oxygen therapy 
employed. Up to 1953 high oxygen concen- 
trations were used. After this time little or 


prematures were ex- 


no oxygen was employed. Dr. Apple con- 
cluded that the safest procedure is to use no 
oxygen therapeutically, if possible. In the 
first few days of life a concentration up to 
60 percent may be used for a few hours 
but this should be quickly reduced. The most 
critical period for the development of retro- 
lental fibroplasia is from the 27th to the 31st 
week of gestation. 
David Shoch, 
Recording Secretary. 
NEW ENGLAND 
OPHTHALMOLOGICAL 
SOCIETY 
43%h Meeting, December 18, 1957 
Vireit G, Casten, M.D., presiding 


IDIOPATHIC SEROUS DETACHMENT AND HEM- 
ORRHAGIC DISCIFORM DEGENERATION OF 
THE MACULA 


Dr. A. Epwarp Maumenee, Baltimore: 
The material on which this report is based is 
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the personal records of 52 cases of idiopathic 
serous detachment and 100 cases of hemor- 
rhagic disciform degeneration of the macula. 
Histologic examination has been made on 14 
specimens of serous detachment and 60 speci- 
mens of hemorrhagic detachment of the mac- 
ula. 

The clinical manifestations, course of the 
disease, treatment of the condition, possible 
etiologies, and pathologic appearances of 
serous homorrhagic detachment of the mac- 
ula were discussed. 

Serous detachment of the macula is mani- 
fested by a localized elevation of the retina in 
an average area of about one and one-half 
to two disc diameters. The lesion is usually 
transient and subsides, with a resultant nor- 
50 percent of the patients. 
detachment produces a cystic 
of the retina and permanent 


mal vision in 

Prolonged 
degeneration 
loss of vision. 

The disease is usually unilateral and affects 
males four times more frequently than it 
does females. Examination of the clinical and 
histopathologic material indicates that angio- 
spastic retinopathy is not a factor in this con- 
dition. Nor does a study of the eyes available 
for histologic examination confirm the im- 
pression that idiopathic serous detachment 
of the macula is caused by an inflammatory 
reaction. 

Hemorrhagic disciform degeneration of 
the macula is a devastating condition as far 
as visual acuity is concerned. The lesion 
usually progresses to a permanent loss of 
vision at a level of 20/70 to 4/200. In at 
least 50 percent of the patients reported in 
this study the lesion was bilateral. Males are 
affected only slightly more frequently than 
females. The clinical manifestations vary a 
great deal from patient to patient and at 
different stages of the disease. Some bizarre 
forms of this lesion exist. 

Hemorrhagic detachment of the macula 
may be confused with melanoma of the 
choroid and inflammatory §chorioretinitis. 
However, in most instances these lesions can 
be differentiated if the complete picture of 
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hemorrhagic detachment is kept in mind. 

The age distribution of idiopathic serous 
detachment of the macula and hemorrhagic 
detachment is approximately the same. Evi- 
dences of chorioretinal inflammation in areas 
distant from the macula were not found in 
serous detachment but were frequent in 
hemorrhagic detachment when the patients 
were under 45 years of age. 

Histologic study of eyes that have been re- 
moved for hemorrhagic detachment of the 
macula does not reveal a significant degree of 
inflammatory cell infiltration in the choroid 
in most instances. The lesion is essentially 
due to a hemorrhage from the choroid into 
the subretinal area between the pigment epi- 
thelium and Bruch’s membrane. No further 
clues are obtained as to the etiology of this 
lesion from the studies of the pathologic 
material. 

It is thought that idiopathic serous de- 
tachment and hemorrhagic detachment of the 
macula should be grouped together in spite 
of the difference in their clinical course and 
the difference in the pathologic response. The 
reasons for grouping these two lesions to- 
gether are (1) they both involve the macula ; 
(2) they occur in patients of the same age 
group; (3) they appear to be due to some 
vascular disturbance ; (4) in some instances 
a serous lesion is a prelude to a hemorrhagic 
detachment. Thus, a patient may have several 
attacks of serous detachment and then de- 
velop a hemorrhagic detachment of the 
macula. In other instances the two lesions 
may occur simultaneously but the primary re- 
sponse is a serous one which then progresses 
to a full-blown hemorrhagic detachment. 

The etiology of these two lesions is not 
known at the present time. The various le- 
sions with which both conditions are associ- 
ated are (1) nongranulomatous iridocyclitis ; 
(3) hypotony following cataract extraction ; 
(3) macular detachment after cataract ex- 
traction ; (4) melanomas of the choroid; (5) 
hypertensive retinopathy. 

No satisfactory treatment for either con- 
dition is available at the present time. Further 


897 


experimental and clinical studies of these dis- 
eases will have to be done before a rational 
form of therapy can be devised. 

Comments. Dr. CHartes L. SCHEPENS: 
I must say that I am still unconvinced as to 
the clinical identity between central serous 
and disciform degeneration. Disciform is ob- 
viously a degenerative disease. What leaves 
me unconvinced is how can there be the 
central serous form and 20/20 vision? After 
repeated episodes, even after 10 years, there 
is still 20/20 vision. Another point is the 
frequency of the central serous form. Some 
members of our hospital staff have it and 
they have 20/20 vision. It is my impression 
that the central serous is different from disci- 
form degeneration. 

Then we must consider the edema of the 
posterior pole which may occur after cataract 
extraction and I think after any type of in- 
traocular surgery. These lesions look entirely 
different from central serous or disciform 
degeneration because there is a more diffuse 
edema. It always involves the disc, usually 
first, and always leaves the vision impaired. 
With central serous degeneration the patients 
do retain good vision or normal central vision 
even after they have had the disease for 
some time. 

Maybe there are two grades of the same 

disease but, clinically at least, or until more 
evidence is brought forward, I am not con- 
vinced on this particular point. 
Dr. Rosert Avpert: During the Berlin Air 
Lift I saw two or three very capable young 
aviators who had just been through a month 
of torture as far as work was concerned and 
these men had typical central serous retinop- 
athy as it is described. Their response was 
good with rest. I just wonder if there could 
be some psychosomatic basis to all this. 

Dr. Virem G. Casten: When I was in 
the Pacific | saw a number of such cases. 
The patients all had cold, clammy hands, 
perspired easily, were excitable, and were of 
the neurasthenic type in many ways. They 
even had a normal retinal background and 
then this real dark, wine-red central opacity. 
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I have seen the same sort of thing since the 
war. What the findings were and what 
caused them I don’t know. 

Dr. Epwin B. Dunpny: I want to make 
just one comment: Always look at the other 
eye. A number of these cases are bilateral 
but not always bilateral at the same time. 
One fundus lesion may be well in advance of 
the other fundus lesion. I think this explains 
why a number of the eyes have been taken 
out mistakenly for malignant melanomas. 
The patient frequently makes no complaint 
of the other eye but close examination often 
may show the beginnings of the changes in 
the macula of that eye. 

Dr. A. Epwarp MAuMENEE: First, about 
the changes in the two eyes. The longest time 
between the involvement of the first and sec- 
ond eyes in my cases has been 33 years and 
I have another case that has gone 32 years. 
So I think some patients can go a long time 
before the second eye is affected. 

Dr. Schepens says he is not convinced 
that serous and hemorrhagic detachments are 
the same thing at all. I agree that most of the 
patients with serous detachment do not go 
on into the hemorrhagic or organized phase 
of the disease. Perhaps 80 percent get well 
within a year. A few go on to cystic degener- 
ation and have poor vision. | want to point 
out that I have seen many patients, young 
and old, that had hemorrhagic disciform de- 
generation in one eye and typical serous 
detachment in the other eye. This condition 
in one eye and the other condition in the 
other eye makes one think that there must 
be some connection. The two conditions are 
at least first cousins even if they aren’t 
brothers and sisters. 

About postcataract patients: I have had a 
patient with mascular lesions in both eyes 
and both eyes with serous detachment. In 
the majority of cases we had, vision came 
back to normal. 

There is a psychosomatic element in all 
tense people. Now during the war the civil- 
ians weren't affected by this eye condition 
that has been described. It seems to have 
been only the soldiers. I have wondered about 
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this. Certainly both groups were under great 
strain. 
Charles Snyder, 
Recorder. 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 


January 16, 1958 
Harotp G. Scuete. M.D., Chairman 


NERVOUS CONTROL OF INTRAOCULAR PRES- 

SURE 

Mr. E. S. Perkins, F.R.C.S., London, 
England: The necessity of some control of 
the intraocular pressure and the mechanisms 
whereby such control could be exercised 
strongly suggest that the nervous system is 
involved. By analogy with other pressure 
systems in the body it would be expected that 
the controlling nervous pathways would con- 
sist of pressure receptors in the eyes, a sen- 
sory pathway, a central area in the brain, and 
an efferent pathway. 

A team of workers under the direction of 
Sir Stewart Duke-Elder has been investigat- 
ing the evidence for such a controlling mech- 
anism and, although it must be emphasized 
that to demonstrate that any particular nerve 
when blocked or stimulated causes changes 
in intraocular pressure does not prove that 
such a nerve is involved in the control of 
intraocular pressure, it has now been shown, 
at least in experimental animals, that nerv- 
ous pathways do exist which could fulfill 
this function. 

The sympathetic supply to the eye, the 
third, fifth, and seventh cranial nerves have 
all been studied, and the sympathetic and 
fifth cranial nerve have been shown to exert 
definite effects on the intraocular pressure. 
Stimulation of certain areas of the dien- 
cephalon may also result in changes in intra- 
ocular pressure, so that the efferent and cen- 
tral pathways probably exist. Little attention 
has been paid to the efferent or sensory path- 
ways until recently, but it has now been 
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shown that changes in the intraocular pres- a nervous control of intraocular pressure do 
sure in cats do provoke potentials in the long exist, although the presence of such a con- 
ciliary nerves which can be amplified and trol under normal conditions has not yet 
recorded, suggesting that there may be pres- been proved. 

sure-sensitive receptors in the eye. If this 

finding can be substantiated there will be William E. Krewson, 3rd, 
good evidence that the requisite pathways for Clerk. 
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What makes the cataract operation strenuous and delicate is the ap- 
prehension under which one labors and which one cannot suppress. 
[ admit that I underwent one of the greatest humiliations of my life. 
The doctor had told me “Keep your eyes turned down and relax ; don’t 
get tense.” What is easier than to follow this admonition ? “This is easy,” 
I had told myself, “I won't get tense since I have been told not to.” And 
I held myself rigid with all my resources in order not to get tense. And as 
to the eye which should be turned downwards—it cannot be done ! When I 
saw—and I still could see a littke—when I saw the little devil of a knife 
move in front of my lids, my eye turned inevitably, incoercibly upwards. 

“Look down,” Dr. Perrin said softly. 

“Look down,” Dr. Félizet repeated, with a slightly shaking voice. 

And I felt a contempt against myself, mixed with fury, for after 
having turned my eyes down with a terrible effort they slipped out of 
my control again and moved under the upper lid like shot from a gun. 

“I am humiliated, doctor,” I said, desperately nervous, “I am humili- 
ated; I thought one was always master of one’s movements. I am not. 
This is humiliating. What help is it to be a philosopher ?” 

“Be calm,” Dr. Perrin said, “this is a reflex movement.” 

“I know all about reflexes, but I am not master of myself, I am 
humiliated !” 

During this exchange Perrin had seized the eye, opened it and the 
lens escaped. The operation was done, and well done, with a rapidity and 
sure hand of which my friend, Dr. Feélizet, still speaks with admiration. 

“Can you see my hand?” the surgeon asked and moved it in front of 
my eye. I saw it in a kind of fog. “Yes, I can see it.” “Well, that’s it!” 
And he lifted once more the upper lid, looked carefully and, while he 
showed something to Dr. Feélizet, he said “I don’t like that!” Félizet was 
bent over me. I could not see either one, but I sensed that something 
had happened which might compromise the success of the operation. 
I felt like fainting. I know now that the iris had refused to contract and 
to assume its normal position. Perrin took a pair of scissors and with a 
firm movement cut, or rather trimmed, the prolapsed part of the iris. 
I felt a tremendous, lightening pain. My hand pressed that of Félizet, 
who had kept it firmly in his during the whole procedure. “All done, old 
man,” he said, “it’s done. You may rest quietly now.” 


Francisque Sarcey, 
Gare dvos yeux! 


Paris, 1884. 
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THE XVIIITH INTERNATIONAL 


The centennial celebration of the Inter- 
national Congress of Ophthalmology was 
held in Brussels, Belgium, from September 
8 to 12, 1958, the city of its birth in 1857, 
under the high patronage of Her Majesty, 
Queen Elisabeth, and the General Commis- 
sariat of the Universal and International Ex- 
hibition. More than 2,000 ophthalmologists 
from practically every nation in the world, 


900 


CONGRESS OF OPHTHALMOLOGY 


accompanied by wives, children, and guests, 
attended. The weather, though warm, was 
kind, the beautiful city was at its festive best, 
and the social events were brilliant and not 
to be forgotten. 

On the evening of September 7th (Sun- 
day), a reception of welcome in the beautiful 
museum, the “Cinquanteuaire,” musées Roy- 
aux d’Art et d'Histoire, Avenue des Ner- 
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viens, Brussels, was held. An opportunity 
was afforded to meet here for the first time, 
the officers of the congress and their wives, 
some city fathers, and many friends from 
everywhere, promenading through numerous 
rooms of magnificent art treasures, mainly 
of the Middle Ages, and enjoying the bounti- 
ful refreshments that were provided. 

At 10 o'clock the next morning, the official 
opening ceremony of the congress, under the 
presidency of Prof. Léon Coppez of Brus- 
sels, and in the presence of Her Majesty, 
Queen Elisabeth, took place in the Grande 
Salle de Concert, Beaux Arts. 
Professor Coppez gave the address of wel- 
come, followed by that of Sir Stewart Duke- 
Elder who presented the Gonin Medal, in the 
name of the Queen, to our own Alan C. 
Woods of Baltimore, a most joyous event, 
particularly for those of us from the United 
States. 

Then followed appropriate remarks by 
Léon Coppez; Sir Stewart, the president of 
the International Council of Ophthalmology ; 
Dr. Maxwell-Lyons, representative of the 
World Health Organization ; and the repre- 
sentative of the for Europe, 
Prof. G. Renard for North 
America, Prof. Derrick Vail (Chicago) ; for 
Asia, Prof. Naganori Kirisawa (Tokyo) ; 


Palais des 


continents: 
(Paris); 


for South America, Prof. Cyro de Rezende 
(Sao Paulo) ; for Africa, Dr. L. Staz (Jo- 
hannesburg); and for Australia, Dr. J. 
Ringland Anderson (Melbourne). 

In the afternoon, the scientific program 
opened with a symposium on radioactive iso- 
topes in ophthalmology, under the gracious 
chairmanship of Prof. E. B. Dunphy of Bos- 
ton, who discussed as the first paper, “The 
status of radioactive phosphorus in the detec- 
tion of ocular Other 
speeches on the subject were Ullerich (Ham- 
burg), Dollfus, et al. (Paris), Perkins, et al. 
(London), Palin (Bristol), and Appelmans 
and Wouters (Louvian). Ten free papers 
were given in discussion, three by ophthal- 
mologists of the United States. 

Concurrent with this, in another hall, 12 


tumors.” opening 


free papers on the subject, “Aqueous humor 
and retinal vessels,” were presented under 
the joint chairmanship of Prof. V. Cavka 
( Belgrade) and Prof. N. Blatt ( Bucharest). 
One United States member contributed. In 
still another hall, 12 free papers on “Diseases 
of the conjunctiva” were given (three from 
the United States). The chairmen were 
Prof. J. Verdaguer (Santiago de Chili) 
and Prof. Louis Sanchez Bulnes ( Mexico). 

That evening a scintillating reception and 
ball was held in the gorgeous medieval Hotel 
de Ville. It was fairyland transplanted to the 
middle of the 20th century. It is rewarding 
to see what lovely women ophthalmologists 
seem universally to marry, and their beauty, 
and that of their gowns and jewels, formed 
an unforgettable picture. 

The next morning (September 9th), a 
symposium on “The orthoptic treatment of 
concomitant strabismus,” under the chair- 
manship of Prof. Alan C. Woods (Balti- 
more) was held. The opening speakers were 
A. Bangerter (St. Gallen), T. Keith Lyle 
(London), and J. Malbran ( Buenos Aires). 
Thirty-five speakers with free papers took 
part in the discussion (four from the United 
States). Orthoptic treatment did not take the 
beating that I expected it to endure. 

In the afternoon, the main topic for dis- 


cussion was “The genesis of functional 


symptoms in an eye with raised tension,” 
chairman, Sir Stewart Duke-Elder. There 


were seven opening speakers (none from the 
United States) and 16 free papers (two 
from the United States). In the meantime, 
in another hall, the subject of “Uveitis” 
was discussed by 12 speakers (two from the 
United States) ; chairmen, Prof. J. Valdea- 
vellano (Lima) and Prof. E. Palomino 
Dena (Mexico). And in still another hall, 
the subject of corneal conditions was given 
by six speakers (one from the United 
States). Following this, a meeting of the 
general assembly of the International As- 
sociation for the Prevention of Blindness 
took place. 

That evening a folklore performance by 
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the Society of the Ommegang took place in 
the Théatre Royal de la Monnaie, especially 
presented in honor of the congress. This con- 
sisted of a pageant, procession, flag dancing, 
poetry, music, and ballet, in medieval cos- 
tume and scenery, put on by members of the 
society, descendants of the old and noble 
families of Belgium, who usually do this 
once a year in private. It was an exceptional 
treat to view and to lose oneself for a short 
time in a most colorful period of history. 
On Wednesday, September 10th, the main 
topic was “Senescence in ophthalmology,” 
under the chairmanship of Sir Tudor- 
Thomas (Cardiff). The opening speakers 
were M. Burger (Leipzig), J. Frangois 
(Ghent), and G. Jayle ( Marseilles). Thirty- 
six papers were scheduled in discussion (six 
from the United States). Obviously this was 
too many for the time allotted and many of 
the papers were read by title only, a most 
difficult decision for the chairman to make. 
In the afternoon, a symposium on “Elec- 


troretinography,” under the chairmanship of 
Prof. A. Franceschetti (Geneva) was held. 
Nine opening papers were scheduled (one 
from the United States) ; 19 free papers in 
discussion were on the program. In other 
halls, the subject of “Ocular optics,” chair- 


men, Prof. G. Cosmetatos (Athens) and 
Prof. H. D. Dastoor (Bombay) was on the 
schedule. Thirteen papers (five from the 
United States) were read; and “Intraocular 
tumors and detachment of the retina,” chair- 
men, Prof. M. Vannas (Helsinki) and Dr. 
L. B. Somerville-Large (Dublin) was the 
subject in another symposium. Thirteen 
papers were given (three from the United 
States). 

In the meantime, in Hall E, the Interna- 
tional Organization against Trachoma held 
its meeting under the chairmanship of G. B. 
Bietti (Rome). This meeting is historical, 
for reports were given confirming the dis- 
covery, for sure, of the virus of trachoma 
by Collier and Sowa (Lancet, 1:993, 1958). 
Dr. L. H. Collier of London gave an excit- 
ing paper, “Observations on trachoma virus 
isolated in embryonated eggs.” Koch’s postu- 
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lates were amply fulfilled. It will be recalled 
by those who have read the interesting little 
book, 4 Century of International O phthal- 
Sir Stewart Duke-Elder and 
distributed at the time of registration to each 
of the members and delegates to the con- 
gress, that one of the main reasons for call- 
ing the first congress in 1857 was to discuss 
the baffling and widespread ocular disease 


mology, by 


called “military ophthalmia,” which was tra- 
choma and its bacterial complications ema- 
nating from Egypt. Duke-Elder says of this 
first congress “most of the time was devoted 
to the serious question of pandemic ‘military 
ophthalmic,’ but little of value 
emerged.” Although it has taken more than a 
hundred years to determine the certain 
etiology of the widespread affliction, it seems 


practical 


eminently right that finis should be written 
on this subject at our centennial congress. 
Sixteen other papers on trachoma by world 
authorities were also given. 

Wednesday night had no planned or for- 
mal social activities and most of the mem- 
bers and their guests headed for the World’s 
Exposition for an evening of relaxation, 
serious or otherwise. 

The next morning ( September 11th), there 
was a symposium on “The etiology of cata- 
ract,” chairmen, Prof. J. Nordmann ( Stras- 
bourg) and Dr. L. von Sallmann ( United 
States). There were 18 opening speakers 
and 14 official discussors (eight in all from 
the United States). At the same time, the 
subject of “Glaucoma” was discussed in 12 
papers in Hall C, chairmen, Prof. G. B. 
Bietti (Rome) and Prof. G. Karpe ( Stock- 
holm). Five members from the United States 
took part in this program. Likewise in Hall 
D, 12 papers on “Heredity and squint” were 
given; chairmen, Prof. M. Sobhy (Cairo) 
and Dr. S. Cooper (Bombay). Two mem- 
bers from the United States took part. 

In the afternoon in Hall C, there were 12 
free papers on “Glaucoma,” chairmen, Pro- 
fessor de Ocampo (Manila) and Professor 
Sadoughi (Teheran). Three colleagues from 
the United States took part. In Hall D, 14 
papers pertaining to “Ocular surgery” were 
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presented, five by members from the United 
States. The chairmen were Prof. R. Rod- 
rigues Barrios ( Montevideo) Prof. 
Daeng Kanchanaranya ( Bankok). A meet- 
ing of the International Professional As- 
sociation of Ophthalmologists, under the 
chairmanship of Dr. Ch. Coutela, took place 
in Hall E. 

That evening, the official banquet was held 
in the beautiful hall of La Madeleine, rue 
Duquesnoy. It was a brilliant event of great 
beauty, good food, delicious vintages, short 
speeches, lovely ladies, and rich appoint- 
ments. Dancing, for those who survived, 


and 


continued into the early hours. 
The last scientific sessions took place Fri- 


day morning. Perhaps one of the most im- 


portant meetings of the congress took place 
in the main hall when the subject “The pre- 
ventive treatment of idiopathic and second- 
ary retinal detachment” was discussed 
under the chairmanship of Prof. J. H. M. 
Weve (Utrecht). There were 16 opening 
speakers (three from the United States) and 
15 official discussors (two from the United 
States). In Hall C, 12 free papers on “Ex- 
perimental ophthalmology and biochemistry” 
were given (five by colleagues from the 
United States), chairmen, Prof. I. Michael- 
son (Jerusalem) and Prof. Marin Amat 
(Madrid). In Hall D, 13 free papers on 
operations and methods of examination were 
scheduled (one from the United States). 
The chairmen were Dr. N. Moura Brasil 
do Amaral (Rio de Janeiro) and Prof. W. 
Arkin (Warsaw). 

During the hours of the formal exposi- 
tion of scientific papers and throughout the 
meeting, 68 motion picture films, mainly on 
ophthalmic surgery, were shown in Hall B; 
28 of these were by members from the 
United States. The hall was always crowded 
and the films were popular, as judged by 
the attention paid by the audience. It revealed 
that the lure of surgical motion picture films, 
like love, is universal, and needs no interpre- 
tation. 

There were 51 scientific exhibits, some of 
them remarkably good. The exhibitors were 


from all parts of the world, 13 were from 
the United States. Fifty-four commercial 
firms, most of them European, had exhibits 
of interest and were always busy. 

The final ceremonies took place on Friday 
afternoon. Closing speeches were given by 
representatives of the continents: Prof. A. 
Pillat (Vienna), Europe; Dr. A. E. Mac- 
Donald (Toronto), North America; Prof. 
Nguyen Dinh Cat (Vietnam), Asia; Prof. 
Courtis (Buenos Aires), South America; 
Prof. Mohsen Soliman (Cairo), Africa; and 
Dr. J. Bignell (Melbourne), Australasia. 
Then followed the closing speeches of the 
president of the International Council, Sir 
Stewart Duke-Elder; general secretary of 
the congress, Prof. Jules Francois; and the 
president of the congress, Prof. Léon 
Coppez. 

The congress officially adjourned at three 
p.m., but many of the members, their 
families, and guests then travelled by bus 
for an unforgettable evening in the beautiful 
city of Bruges. Here we did sight seeing, 
followed by a delightful and most informal 
supper of cold cuts, and so forth, and de- 
licious beer, served in souvenir steins, in the 
ancient Pandhalle of the Halles (belfry) or 
Town Tall (14th century) of tourist delight. 
The servitors and members of the brass band 
were in 16th century costume and looked as 
if they had just stepped out of a Brueghel 
painting. 

So much for a cursory diary of this his- 
toric congress. Naturally, one’s personal 
impressions of the occasion will vary a great 
deal from those of the other fellow, depend- 
ing on his accommodations (some good, some 
bad), the time spent in the scientific meet- 
ings, or with boon companions, or at the 
“Expo.,” the renewal of world friendships 
or the making of new ones, in cafés or 
restaurants, and so on. All, however, will 
agree that it was an exceedingly well planned 
and executed affair, full of great interest, 
much beauty and pleasure, with many spar- 
kling moments that will forever remain in 
our memories. 

We shall ever be grateful, too, for the 
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splendid work of the executive committee, 
the president, Léon Coppez, the vice-presi- 
dent, Prof. Appelmans, the treasurer, Prof. 
R. Weekers, and, particularly, Jules Fran- 
gois, who was never tired, always pleasant 
and unruffled, with a prodigious memory for 
minute details and a skilful hand for execu- 
tion. Our tribute is due, too, to the or- 
ganizing committee: P. Danis, L. Alaerts, 
J. Michiels, J. Kluyskeus, R. Hermans, Ch. 
Stroobants, J. Zanen, J. Wibo, Else Van de 
Briel, P. Le Grand, A. de Jaeger, and to the 
ladies committee, especially Madame Coppez, 
the president, and Madame Francois, the 
secretary, gracious and lovely, each of them. 

It is extraordinary that the few ophthal- 
mologists in such a small country as Belgium 
were able to put on a congress that ranks in 
every way with the best we have ever had. 
We ophthalmologists from everywhere 
salute and honor them for a fine job. 

Our thanks are due, too, to Excerpta 
Medica, the International Medical Abstract- 
ing Service, for printing and distributing in 
plenty of time, abstracts from the 146 scien- 
tific papers, in French, German, and English. 

The simultaneous translations in the three 
official languages of the papers that were 
read in the main hall, were exceedingly well 
done and did much to improve the interest 
of the contributions. In the other halls, it 
was impossible to have this done, and the 
old bugaboo of language difficulties was ever 
present. This was not too serious, however. 

The next (XIXth) International Con- 
gress of Ophthalmology will be held in New 
Delhi, India, in January, 1962, so start to get 
your papers, films, and exhibits read, and see 
your travel agent, for it will be an event 
you will not want to miss. 

Derrick Vail. 


THE 1958 ACADEMY MEETING 


The 63rd annual session of the American 
Academy of Ophthalmology and Otolaryn- 
gology was held in the Palmer House, Chi- 
cago, October 12 to 17, 1958. This was one 


of the largest meetings, if not the largest, 
ever held. A total of 6,014 members and 
guests were registered. Due to the efficiency 
of the secretaries under the direction of Wil- 
liam L. Benedict and the familiar physical 
surroundings, the meetings, instruction 
hours, and so forth ran smoothly in their al- 
lotted and well-oiled grooves and, as usual, 
there was something for everyone every 
minute of an 18-hour day. 

The teachers’ sections held a combined 
meeting on the morning of the opening day, 
with the theme, “Are we good teachers?” 
discussed by F. L. Lederer, L. K. Frank, 
Ray N. Lowe, R. B. Lewis, and A. C. Fur- 
stenberg, past president of the academy. It 
was a fascinating and most valuable program 
of methods of instruction and the demonstra- 
tion of a host of tried and proven audiovisual 
aids, many of which are unfamiliar to most 
of the members of the audience, by profes- 
sional experts in these fields. It is hoped that 
these talks and presentations will be pub- 
lished. 

On Monday, October 13th, the Joint Sci- 
entific Session filled the large ballroom to 
overflowing. The president, LeRoy A. Schall 
of Boston, in his opening address, chose as 
his theme, “Science knows no frontiers.” In 
this excellent talk, he emphasized the 
brotherhood of scientific men everywhere. 
The guest-of-honor was Louis H. Clerf, now 
of St. Petersburg, Florida, whose address, 
“Retirement,” was a classic on the gentle art 
of graceful retirement, full of quiet wit and 
humor and particularly great good sense. 
The prolonged applause at its conclusion was 
testimony to the full enjoyment the address 
afforded the audience. Following the presen- 
tation of 21 honor awards, a symposium on 
“The care of the surgical patient,” was held. 
H. Walter Jones, Jr., of Boston, spoke on 
the “Preoperative evaluation of the patient” ; 
W. H. Hamilton of lowa City on “Some fal- 
lacies in choice of anesthetic agents”; and 
Alton Ochsner of New Orleans, on “Post- 
operative surgical care.” These talks by in- 
vited guest speakers, physicians and surgeon, 
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were highly instructive and of interest to all 
members. 

The Scientific Section on Ophthalmology 
held its session thereafter each morning, as 
usual, through October 16th. The presiding 
officers were the vice-presidents, F. Bruce 
Fralick of Ann Arbor, Michigan, and Philip 
M. Lewis of Memphis, Tennessee. The pro- 
gram consisted of clinicopathologic case re- 
ports, scientific motion pictures, and eight 
major papers of the usual high standard 
imposed by the academy. A symposium on 
“Ocular effects of ionizing radiation and 
radiotherapy” occupied the session of Oc- 
tober 15th. The basic concepts were dis- 
cussed by D. G. Cogan, Titus C. Evans, and 
Ludwig von Sallmann. The clinical applica- 
tion was discussed by M. W. Schulz who 
spoke on “Radiotherapy of ocular adnexa” ; 
A. W. Forrest, “Radiotherapy of ocular le- 
sions by X rays and gamma rays” ; J. E. Me- 
Donald and F. M. Wilson, “Radiotherapy of 
ocular lesions by beta particles”; and W. F. 
Hughes, Jr., on “Radiotherapy compared to 
other forms of ocular therapy.” The papers 
were factual and conservative, with emphasis 
placed on the inherent dangers to patient and 
physician in the use of these agents, and 
timely warnings that they should not be used 
by those who are not experts and should not 
be employed unless other forms of treatment 
fail. 

The XV Jackson Memorial Lecture was 
given on October 14th by Arthur Linksz of 
New York. He spoke on “Aniseikonia” with 
particular regard to the Jackson-Lancaster 
controversy. The exposition of this difficult 
subject was indeed most lucid and graceful 
and all of us have a better understanding of 
this thorny topic as a result. The lecturer 
was warmly applauded. 

Dr. Fralick, the chairman, graciously gave 
permission for the showing of three un- 
scheduled films on the use of alpha-chymo- 


trypsin to produce zonulolysis, a subject of 
current interest and excitement in cataract 
surgery. The first of these was by J. Barra- 
quer of Barcelona, Spain, who was the first 


to introduce the use of this extraordinary 
drug to ophthalmologists in May, 1958. His 
motion picture, discussed by Derrick Vail, 
was most convincing and was enthusiasti- 
cally received. Olga Ferrer, of Cuba, then 
showed a motion picture of two of her own 
cases, both well done and successful, and 
Richard C. Troutman of New York con- 
tributed a film on the use of this enzyme in 
congenital cataract surgery. This was most 
valuable, for it showed by dramatic and 
frightening loss of vitreous the grave haz- 
ards of attempting to perform intracapsular 
cataract surgery in these cases. All speakers 
condemned in no uncertain terms such sur- 
gery for congenital cataracts in children and 
young adults. 

Another high spot of the scientific pro- 
gram was the paper by G. Meyer-Schwick- 
erath of Bonn, West Germany, on the “In- 
dications and limitations of light-coagulation 
of retinal lesions.” His apparatus and work 
in this field are, of course, widely known by 
now, but the members were most apprecia- 
tive of the opportunity to hear and see this 
modest young man whom we all admire and 
respect. 

Other high spots were the papers by A. B. 
Reese and G. W. Cleasby on “The treatment 
of iris melanoma,” and G. Fonda and D. 
Snydacker on “Optical aids for low visual 
acuity.” 

The Section on Instruction in Ophthal- 
mology provided us with 145 individual and 
53 continuous courses covering every field 
in ophthalmology. As usual, these courses 
were almost all completely sold out. Two 
hundred and forty-five instructors, fellow 
members, gave 373 hours of instruction, a 
most remarkable showing. 

The special programs 
(open meetings) filled in what few gaps 
there were in time. These were (1) the meet- 
ing of the American Orthoptic Council and 
American Association of Orthoptic Tech- 


usual scientific 


nicians at which was held a symposium on 
“Office orthoptics by the ophthalmologist.” 
Taking part in the discussion were W. P. 
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Chamberlain, Florence M. MacLean, J. P. 
Cowen, and Frances Fowler. (2) The meet- 
ing of the Committee on Reconstructive 
Plastic Surgery, with the presentation of a 
symposium on “Ptosis complications.” Tak- 
ing part were C. E. Iliff, F. Bruce Fralick, 
R. N. Berke, J. S. Crawford, and R. A. 
Schimek. (3) The meeting of the American 
Society of Ophthalmologic and Otolaryn- 
gologic Allergy, at which F. C. Blodi dis- 
cussed “Sympathetic ophthalmia as an al- 
lergic phenomenon.” All meetings were well 
attended and obviously popular. 

A real tragedy occurred on the night of 
October 15th, when the rooms containing the 
scientific exhibits caught fire which com- 
pletely destroyed every single exhibit, some 
of which represented years of labor to as- 
semble and most of which can never be re- 
placed, such as the numerous and beautiful 
water-color paintings of diseases of the 
macula by Bertha Klien. 

There were 24 of these exhibits, 11 of 
which were ophthalmologic. In this field, the 
first ribbon was awarded to Paul C. Cibis, 
T. Yamashito, and W. Moor of Saint Louis, 
for their exhibit, “Siderosis and hemosider- 
osis oculi: An experimental and _ clinical 
study.” The second ribbon went to the 
Armed Forces Institute of Pathology, Wash- 
ington, D.C., represented by L. P. Ambrogi 
on “Processing the whole eye in paraffin.” 
The third was awarded to Bertha A. Klien, 
Chicago, for her splendid exhibit, “Diseases 
of the macula: Basic and pathologic changes 
modifying the clinical picture”—small rec- 
ompense for the irrevocable loss of her ma- 


terial. 

The usual scheduled social events were 
thoroughly enjoyed. These were the presi- 
dent’s reception on the opening day, the ban- 
quet and the cocktail and dinner meetings of 
38 alumni groups of various universities, 
hospitals, and so forth. The Illinois Eye and 
Ear Infirmary held a special dinner as a cen- 
tennial celebration, and this was indeed a 
feature. 

As is also customary, innumerable groups 


of friends held informal reunions, sessions, 
and celebrations at odd hours. It is hoped 
that each member has caught up with his 
sleep by this time, for the week was a strenu- 
ous, exciting, and happy one for all. 

The officers elected for the ensuing year 
are: President, John H. Dunnington of New 
York; president-elect, Dean M. Lierle of 
Iowa City; first vice-president, Gordon D. 
Hoople of Syracuse, New York; second 
vice-president, S. Rodman Irvine of Beverly 
Hills, California; third vice-president, Lyle 
M. Sellers of Dallas, Texas; and to the 
council, E. B. Dunphy of Boston, Massa- 
chusetts. The next meeting will be held Oc- 
tober 11 to 16, 1959, at the Palmer House, 
Chicago. 

Derrick Vail. 


THE JAPANESE 
OPHTHALMOLOGICAL SOCIETY 
One of the most pleasant experiences | 

have ever had was a recent trip to Japan as 
guest of the Japanese Ophthalmological So- 
ciety. Although it was of only a week’s dura- 
tion, the visit will certainly stand out as a 
very bright spot in my memorabilia. The dis- 
tance is no longer a great deterring factor, 
even for short visits—the route of the North- 
west Airlines via Alaska and the Aleutian 
Islands has made the traveling time surpris- 
ingly short. 

The Japanese Ophthalmological Society 
has a membership of 2,050 and at the recent 
62nd meeting, held in Niigata City, there 
were 1,024 members in attendance. It is 
their custom to hold this meeting annually 
for three days in April or May. The presi- 
dent this year was Prof. Masakichi Mikuni, 
the incumbent of the Chair of Ophthal- 
mology at the University of Niigata. 

The meeting was one of the best organized 
and executed that I have ever attended. The 
papers were given with dispatch, and the 
allotted time of 10 minutes was closely ad- 
hered to. The projection was excellent. In 
the center of the auditorium there was 


double projection and, in addition to this, 
single projection on each side. Across the 
center aisle of the auditorium there were 
four microphones with an attendant at each. 
These were used by the discussors who spoke 
from their seats into the microphones which 
were brought them immediately by the at- 
tendant. This enabled many discussors to 
comment with a minimum loss of time. At 
the close of each discussion another attend- 
ant would go immediately to the doctor who 
had spoken for his name and address. An- 
other feature of the projection, which 
seemed to be a good one, was the long run- 
ners which accommodated 10 two by two 
slides so that the speakers could arrange 
their slides themselves in the proper order 
and the projectionist then merely put the 
runners through the machine. This pre- 
vented any confusion about the order in 
which the slides were to be shown and also 
saved time in changing slides when a rapid 
succession of them was called for. 
Ninety-four papers were presented at this 
meeting in abstract form, 10 minutes being 
allotted to each author. In spite of the fact 
that only 15 of these papers were of a clini- 
cal nature, the attendance at each session 
was amazingly good, averaging around 600. 
I doubt that a program devoted essentially 
to basic research work would attract such a 
large number of ophthalmologists in our 
country. Each paper was discussed in the 
manner previously mentioned. The experi- 
mental studies revealed a wide range ot in- 
terest in biochemistry, electroretinography, 
and electromicroscopy. Biochemical approach 
seems to be a dominant theme in Japanese 
research. There were eight papers treating 
the eye as a whole, but biochemical tech- 
niques were used in some 32 of the 94 papers. 
In Japan, after graduation in medicine, 
those who train for ophthalmology work for 
their Ph.D. degree for four years in a uni- 
versity eye clinic. Part of this period is 
spent in research on which a thesis is pre- 
sented for a Ph.D. degree. Many of the pa- 
pers presented at the Japanese Ophthal- 
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mological Society are reports on such re- 
search. This accounts for the great number 
of papers on basic work, 

It is of interest to see some of the diseases 
occurring more frequently in Japan than in 
our country. Some of these bear the names 
of the Japanese ophthalmologists who first 
recognized and described them. Arrange- 
ments were made for me to see examples of 
Oguchi’s disease and Vogt-Koyanagi-Ha- 
rada disease. It was noteworthy that Behcet's 
disease is relatively common in Japan. At 
the clinic of the School of Medicine of the 
University of Tokyo they listed 69 cases 
(0.35 percent of the cases seen for the year 
1955). Trachoma, of course, is common and 
this same clinic listed for 1955, 557 cases or 
2.86 percent of the total. Central angiospastic 
retinopathy seems to be more common in 
Japan than in our country and the incidence 
was particularly high during the war. In the 
eye clinic of the University of Tokyo, in 
1942, the incidence was 1.24 percent of the 
total while in 1955 it was only 0.56 percent 
(approximately the same as it was in 1935). 
This seems to indicate that there is a stress 
factor in this disease. Malignant melanoma 
of the uvea is an extremely rare occurrence, 
there being only 70 cases reported in the 
Japanese literature. A disease which was of 
great interest to me was Takayasu disease 
(pulseless disease), and at the University of 
Tokyo's clinic they listed for 1955 seven 
such cases, or 0.04 percent of the total. 

In 1908 Takayasu reported the first case 
with a complicated cataract and unusual ocu- 
lar findings, and, at the same meeting, Onishi 
and Kagoshima reported two similar cases 
with the added observation of absent radial 
pulses. It was apparently not until 1939 that 
absence of pulsations in the common carotid 
arteries was reported as part of the syn- 
drome. 

While the absence of pulses in the arms 
and neck is the hallmark of “pulseless dis- 
ease,” there are many other conditions which 
may produce a similar phenomenon. This is, 
perhaps, best called the “aortic arch syn- 
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drome,” and Ross and McKusick, reviewing 
100 cases in 1953, divided the cases into 12 
groups, according to their presumed etiology. 

It becomes that the name 
“Takayasu's disease,” or its synonym “pulse- 
less disease,” should be reserved for cases of 
acquired nonspecific arteritis which usually 
occurs in young women. 

Visual disturbances are the most con- 
stant manifestation of the disease and the 
chief ocular symptom is transient loss of 
vision, usually episodic and lasting a few 
seconds or several minutes at first, followed 
in many cases by permanent visual loss, even 
to the point of total blindness. The obscura- 
tion is characteristically brought on by a 
change in position, rising to an upright posi- 
tion or raising the head, and vision returns 
promptly when the head is lowered or when 
the individual lies down. 

Objective ocular signs include the progres- 
sive formation of peripapillary arteriove- 
nous anastomoses, lowered retinal arterial 
pressure, retinal hemorrhages, and peculiar 
slowing of the circulation so that the blood 
elements may be seen moving in segments 
through the vessels of the retina. Unfortu- 
nately cataracts (usually nuclear but occa- 
sionally complicated) frequently develop to 
obscure the retinal findings. In the anterior 
segment iris atrophy, mydriasis, and hyper- 
emia of the conjunctiva and sclera seem to be 
common signs. 

Most of the early cases were reported in 
the Japanese literature but, in recent years, 
instances of this condition have appeared 
in various parts of the world. 

It would appear that there have been six 
cases reported in the American ophthalmic 
literature. These have been by Caccamise 
(1954), Lawson (1954), Pinkham (1955), 
Figley (1956), and Ostler (1957). 

Many Americans have either visited or 
lived in Japan and have, therefore, had the 
opportunity to form their own opinions of 
the country and the people. I have never 
heard of anyone who has been to this coun- 
try who did not leave it with an affection 
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for the Japanese and a respect for their coun- 
try. I certainly belong in this category. Like 
others, | found the Japanese to be a people 
of vitality combined with serenity. Their 
great accomplishments are exhibited with 
modesty. They seem to have respect for law 
and order and a feeling for the eternal fitness 
of things. 

The social side of the meeting was de- 
lightful. The Japanese doctors and their 
wives could not have been more hospitable 
and cordial. There were two official ban- 
quets, one in Japanese style and the other in 
Western. At each the pretty geisha girls dis 
pensed their graciousness. And so, may | 
say, Japan is not far away as measured in 
time and you will find it a fascinating coun- 
try and the people charming. Sayonara. 

Algernon B. Reese. 
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Il. INTERNATIONAL COURSE 
OF OPHTHALMOLOGY 


INsTITUTO BARRAQUER 


Almost 200 ophthalmologists from 33 
countries attended the second postgraduate 
course in ophthaimology established by the 
Barraquer Institute in Barcelona, Spain, 
from September 16 to October 1, 1958. 
Forty-four well-known international experts 
in various subjects in ophthalmology gave 
lectures, discussions, and film demonstra- 
tions. The instructors came from 11 coun- 
tries outside of Spain, as follows: United 
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States of America, 12; France, two; Brazil, 
three ; Argentina, three ; Great Britain, six; 
Italy, six ; Belgium, one ; Panama, one ; West 
Germany, five ; Cuba, one ; and Switzerland, 


three. 

Symposiums were held on glaucoma, ker- 
atoplasty, lens surgery, intraocular plastic 
lenses, detachment of the retina, and stra- 
bismus. In addition, 18 papers on miscellane- 
ous topics were given. 

The official languages were French, Span- 
ish, Italian, German, and English. Simul- 
taneous translations through ingenious and 
effective transistor radio receivers were pro- 
vided to all participants and, on the whole, 
were satisfactory. The lively and valuable 
discussions that concluded each symposium 
were given by selected panel members. 

In addition to the scientific program, each 
day many excellent surgical films were 
shown, and hospital rounds and visits to the 
out-patient were Surgical 
clinics were put on in the afternoons and 
3arraquer, 


clinics made. 
early evenings by Drs. Ignacio 
Alfredo Muiiios Simon, Joaquin Barraquer, 
and Pascual Gonzales- Marin. This was an at- 
tractive and most popular feature. For those 
who were unable to get into the operating 
theater, a closed-circuit television of each 
operation was provided. In 
viewing the operation on television was more 
satisfactory than watching the actual opera- 
tion. 

The most interesting and exciting event 
was the demonstration, by actual surgery and 
film, of the action of alpha-chymotrypsin on 


many ways, 


the zonular ligaments of the lens (zonuloly- 
sis). It will be recalled that Joaquin Bar- 
raquer, a superb ophthalmic surgeon, an- 
nounced the great discovery of the lytic effect 
of chymotrypsin on the zonule in May, 1958. 
Since then he has used it in more than 200 
cases of cataract surgery, with excellent re- 
sults. He demonstrated to our satisfaction 
that the enzyme does not injure the hyaloid 
membrane, nor, insofar as is now known, the 
ciliary epithelium. There is no doubt about 
the forward dislocation of the lens and for 
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that reason, while the use of the enzyme 
solves some of the problems of cataract 
surgery (for example, resistant zonular 
fibers) it raises some others (for example, 
difficulty in grasping the lens, particularly 
with forceps, and extracting it without dam- 
age to the corneal endothelium or of pushing 
it back into the vitreous). The use of the 
enzyme to facilitate the removal of the con- 
genital cataract in its capsule in an infant or 
child is only effective in so far as the zonu- 
lolysis is concerned. It does not dissolve the 
embryonic adhesions of the vitreous-lens 
(mesoblastic remnants of the tunica vascu- 
‘osa and also the ligamentum hyaloidea cap- 
sulare) that are probably present in a high 
percentage of individuals under the age of 
20 years, and decreasing with age. For this 
reason loss of vitreous is very apt to occur, 
as indeed it did in several of Barraquer’s 
patients. Therefore, in my opinion, the intra- 
capsular extraction of the lens in children 
should be strongly condemned. 

The social events that accompanied the 
course were outstanding and delightful. The 
hospitality of the Barraquers was most gen- 
erous, gracious, and lavish. 

Those who attended the course showed 
unusual interest and devoted attention, 
crowding into the small auditorium and over- 
flowing into the corridors in spite of fatigue, 
heat, long hours, and some physical discom- 
fort, and staying until the very end. This 
was an obvious tribute to the excellence of 
the course and the skill with which it was 
organized and administered. 

Derrick Vail. 
OBITUARY 
CHARLES A. THIGPEN, M.D. 
(1865-1958) 


As he had been doing for many of his 92 
years, Dr. Charles Alston Thigpen enjoyed 
his weekly horseback ride on Wednesday at 
“Cedar Creek,” his plantation near Green- 
ville, Alabama. Also, as was his custom, on 
Saturday, he saw a dozen consultation pa- 
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Cuartes A. Tuicren, M.D. 


tients in his office in Montgomery, Alabama. 
Since his “retirement” on October 26, 1957, 
the 65th anniversary of his entry into the 
practice of medicine, he made no charges 
though he worked more diligently than ever 
on his patients, many of whom were old 
friends. 

On Monday he developed a slight cold, 
and on Tuesday he had a mild heart attack, 
his first. His cautious internist insisted on 
staying at his home until late to watch over 
him and during the evening inadvertently 
reached for a cigarette. Dr. Thigpen, who 
detested smoking, said to his internist with 
a smile, “If you would listen to me and stop 
smoking, you would live a lot longer!” 

The next morning, April 23, 1958, after 
talking pleasantly to his startled family who 
were gathered around because his condition 
had become worse, he closed his eyes and 
departed from this world with all of the 
graciousness and dignity with which he had 
lived. So ended the epic life that had begun 
near Greenville in the year of the cessation 
of armed hostilities between the States. 


Growing up through the ordeal of Recon- 
struction when the South was an occupied 
country, he resented Yankees, although he 
excepted from this judgement all Northeners 
he came to know. As time went by this preju- 
dice, more symbolic than actual, mellowed. 
However, when a “Northener”’ failed to live 
up to his responsibilities in life, Dr. Thig- 
pen would smilingly say, “Well, what could 
you expect from a Yankee anyway?” 

At the age of 20 years, he received the 
A.B. degree from Howard College, then at 
Marion, Alabama, and two years later in 
May, 1888, received the Doctor of Medicine 
degree from Tulane Medical School. Dr. 
Rudolph Matas was his anatomy teacher and 
lifelong friend. He then went into general 
practice with his father in Greenville for one 
year. Dr. Thigpen referred to this year as 
the one in which he learned most, because 
he discovered how little he knew that he 
wanted to know about medicine. He decided 
to become an eye, ear, nose, and throat spe- 
cialist, and interned at the New Orleans Eye, 
Ear, Nose, and Throat Hospital 1888-1890. 
Then he spent two years in New York, Lon- 
don, Vienna, and Heidelberg studying under 
Parsons, Lister, Morrell McKenzie, and 
others. In October, 1893, he became associ- 
ated with Dr. B. J. Baldwin of Montgomery, 
Alabama, in the specialty of eye, ear, nose, 
and throat, and two years later Dr. Baldwin 
retired because of ill health. 

Dr. Thigpen was the first ophthalmologist 
in the south to have had such advanced train- 
ing and his success was immediate. Yet he 
did not live on past accomplishments but 
constantly advanced with the new discoveries 
in medicine. 

Realizing that bronchoscopy was needed 
in the southeast, in 1911 he went to Frieburg, 
Germany, and spent several months in learn- 
ing this new specialty. He purchased the 
equipment necessary and was the first doctor 
in the south to perform this service. 

In World War I he was commissioned a 
major and served as the chief of the Oph- 
thalmology Section of the Base Hospital at 
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Monroe at Old Point Comfort, 
In 1895, he was one of the three 
American Society of 


Fortress 
Virginia. 
founders of the 
Otology, Rhinology, and Laryngology. In 
1953 this society had him as their guest-of- 
honor at their annual meeting ; the other two 
founders having long since passed on. 

In 1934, the University of Alabama 
awarded him the degree of LL.D. and, in 
1936, he was elected president of the Ala- 
bama State Medical Association. He was a 
member of the State Board of Censors from 
1932 to 1945. 

In 1952 he was given the Award of Merit 
by the Alumni Association of the New Or- 
leans Eye, Ear, Nose, and Throat Hospital. 

In addition to membership in the county 
and state medical societies, the Southern 
Medical Association, and the A.M.A., Dr. 
Thigpen belonged to the American Academy 
of Ophthalmology and Otolaryngology, the 
American Association for Research in Oph- 
thalmology, American College of Surgeons, 
and he was a commissioner for the Conserva- 
tion Division of the Society for the Preven- 
tion of Deafness. 

He was a trustee of the Eye Foundation, 
Inc., the Alabama School for the Blind, and 
the Peter Bryce Insane Hospital. 

In 1896, he was married to Daisy Lee Bis- 
sell of Charleston, South Carolina. They had 
three children, all of whom survive: Dorothy 
(Mrs. Edmund B. Shea) of Milwaukee, 
Wisconsin, Elizabeth (Mrs. Wiley C. Hill, 
Jr.), and Charles A. Thigpen, Jr., both of 
Montgomery, Alabama. Dr. Thigpen’s devo- 
tion to his family, which they returned in full 
measure, was reflected in the happiness and 
serenity of his life. When Mrs. Thigpen died 
in 1947, Elizabeth, who with her family lived 
a mile away, came to manage his household 
and have breakfast with him every morning 
until his death. Dr. Thigpen’s greatest inter- 
est after his family and his patients was in 
hunting, and he kept a large number of dogs 
and horses. He required that his guests fol- 
low the same strict code of sportsmanship 
that he did. 
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Probably the most famous of the innu- 
merable legends about Dr. Thigpen was that 
which dealt with his charge for an operation 
in 1921 on Mr. W. C. Bradley, then chair- 
man of the Board of the Coca-Cola Com- 
pany. Dr. Thigpen, was successful in reliev- 
ing Mr. Bradley of excruciating headaches 
of several years’ duration by opening a left 
sphenoidal sinus filled with pus which had 
received no attention previously, although 
some nasal polyps had been removed and 
different types of nose drops recommended. 
When he recovered and expressed his ap- 
preciation profusely, Dr. Thigpen sent him 
a bill for $250.00. The bill was returned with 
a check for $1,000.00. Dr. Thigpen sent back 
the check, and insisted only on the $250.00. 
Since he would not accept the larger fee, Mr. 
Bradley then urged Dr. Thigpen to buy Coca- 
Cola stock, which he did. Perhaps Mr. Brad- 
ley knew that a stock split was in the offing ; 
at any rate, the stock was split and soon bid 
up so that it had doubled in value in a few 
weeks ; the investment continued to increase 
in value throughout Dr. Thigpen’s life. 

Dr. Thigpen was fearless in speaking the 
truth, even though it sometimes resulted in 
embarrassment. Three decades before the 
sulfas and antibiotics, when vaccines were 
just being developed, Dr. Thigpen saw as he 
passed down a hospital hallway that the son 
of an old was weakening 
rapidly from osteomyelitis. Dr. Thigpen 
stopped the father and expressed his sympa- 
thy for what appeared to be a fateful out- 
come. The father asked Dr. Thigpen what 
he would do if it were his own son, and Dr. 
Thigpen said, “Why, I would take him away 
from the doctor you have and this hospital, 
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and I would go to another city and there see 
Dr. Skinner who knows about these new 
vaccines.” The father immediately did this, 
a vaccine was developed and used, and the 
boy recovered. 

At the age of 91 years, Dr. Thigpen per- 
formed an enucleation without difficulty un- 
der unusual circumstances. The patient was 
an old friend of Dr. Thigpen’s. One of his 
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eyes had disintegrated from absolute glau- 
coma and was very painful. He refused hos- 
pitalization and begged Dr. Thigpen to re- 
move his eye, reminding him that 65 years 
previously he had performed many opera- 
tions at patient’s homes on kitchen tables. 
Dr. Thigpen thereupon returned to his office, 
sterilized his enucleation instruments, 
wrapped them in a sterile towel and took 
them to the man’s home. He injected the or- 
bit with Xylocaine, performed a near pain- 
less removal of the eye, and sutured Tenon’s 
capsule and the conjunctiva together after 
the bleeding stopped. Few ophthalmologists 
have performed successful eye surgery at 
this stage of life. 

Like most doctors, Dr. Thigpen never 
turned away a patient because he had no 
money. However, unlike many doctors, he 
often paid the hospital bill besides giving his 
services free when no funds were available 
in serious cases. 

Yet it was not his incomparable gifts of 
mind nor his brilliant scientific skill which 
lifted him above the rank and file of physi- 
cians. As was said of Sir William Osler: 
“He advanced the science of medicine . . . 
yet individually he had a greater power. He 
became the friend of all he met. He knew the 
workings of the human heart, metaphorically 
as well as physically. He joyed with the joys 
and wept with the sorrows of the humblest. 
He stooped to lift them up to the place of 
his royal friendship, and the magic touch- 
stone of his personality helped many a 
desponder in the rugged paths of life.” 

Alston Callahan. 
CORRESPONDENCE 
GLAUCOMA SURVEY 
IN A SMALL COMMUNITY 


A gleucoma survey was held in the city 
of Missoula, Montana, on May 24, 1958. 
This survey was done with the co-operation 
of the local ophthalmologists under the aus- 
pices of the Delta Gamma Alumni Society 
of Montana State University. The survey 
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was staged with the co-operation of the 
National Society for the Prevention of 
Blindness. Missoula is a city of approxi- 
mately 30,000 inhabitants, with a compara- 
tively large outlying population. There are 
three general hospitals in the city and 60 
physicians. 

A total of 301 persons reported at the 
clinic for screening. These ranged in age 
from 20 to 89 years. The procedure was to 
record the name, address, and age of the pa- 
tient. Then the vision was taken, both for far 
and near. The tension was measured with a 
Schistz tonometer and, if the tension was 
20 mm. Hg or more (new scale), a visual 
field was done with the Harrington flash field 
recorder. The patients were classified as fol- 
lows: 


2. Increased tension .............. a 
54 


The results were tabulated and all persons 
except those in the normal category were 
sent a slip requesting them to see the oph- 
thalmologist of their choice for further ex- 
amination. 

Fifty-four cards were sent out; 32 of 
those contacted consulted ophthalmologists 
in Missoula. One patient came to Missoula 
because she had read of the survey and the 
description of the symptoms of glaucoma. 
She consulted a physician and was found to 
have chronic wide-angle glaucoma. 

The total number of glaucoma cases found 
with this survey was six. Three of these were 
new cases, and three were already under 
treatment. This represents two percent of 
the total number of persons examined. 

This was the first survey of its kind ever 
attempted in western Montana. The very fact 
that, starting from scratch, it was possible 
to interest over 300 persons augurs well for 
the continuation of this effort. Even though 
the percentage of glaucoma cases found 
does not seem high, the interest shown by 
the persons who attended the survey has 
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fostered a growing awareness of this disease 
and its symptoms. 

The Delta Gamma Alumni Society was 
headed by Mrs. Fred H. Lowe, the wife of 
a local physician. It is planned to hold the 
survey yearly. 

(Signed) H. R. Crisman, M.D. 
Wendell L. Jones, M.D. 
Edward S. Murphy, M.D. 
Geo. G. Sale, M.D. 
Patricia A. Murphy, M.D. 


BOOK REVIEWS 
A CENTURY OF INTERNATIONAL OPHTHAL- 

MOLOGY (1857-1957). By Sir Stewart 

Duke-Elder. London, Kimpton, 1958. 91 

pages, 16 illustrations, appendix. Price: 

Not listed. 

This is a delightful history of the inter- 
national congresses of ophthalmology from 
I through XVII, 1857 to 1957, written by 
the old Maestro. We learn that the Congress 
of Ophthalmology is the oldest surviving one 
of any of the medical sciences and thus is 
another “first.” International congresses are 
a dime a dozen these days but it is nice to 
know that we have paved the way in this as 
well as in other ventures (for example, 
American Boards, special journals, special 
societies, etc. etc., —ho! hum!) 

The first congress met in Brussels, 1857, 
primarily to discuss the ophthalmoscope and 
the new world that is revealed and “military 
ophthalmia” (trachoma) that had turned out 
to be a scourge. The last congress also held 
in Brussels (1958) still had papers on oph- 
thalmoscopic problems but also wrote finis 
to the problem of the etiology of trachoma. 

In between, the congresses, held in many 
important cities, chiefly in Europe, met as 
often as the rumors of war, or actual war, 
permitted. Some were good, very good from 
a scientific view point; others, not so good. 
The attendance and interest have grown 
from 150 in 1857 to over 2,000 in 1958. The 
number of papers presented developed from 
very few to probably too many. But, in any 
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event, the good fellowship and friendships 
engendered, the informal discussions over 
beer, wine, or coffee, and the social activities, 
often glittering, have remained unchanged, 
fortunately, through this century. 

You expect this little book to be entertain- 
ing and informative and you are not disap- 
pointed. It should be read with great pride 


by all of us. Derrick Vail. 


ACTUALITES LATINES pD’OPHTALMOLOGIE. 
Edited by W. Duque Estrada and G. E. 
Jayle. Paris, Masson et Cie, 1958. 314 
pages, table of contents. Price: Not listed. 
This is apparently the first of a projected 

series of volumes whose title is perhaps best 

translated as “Recent in Latin 

Ophthalmology.” An impressive staff of con- 

tributors from South America and southern 

Europe form the editorial committee and 
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international co-ordination is under the di- 
rection of those two famous Latins, Sir 
Stewart Duke-Elder and Derrick Vail. 

The present volume is divided into eight 
parts. Of these the shortest is Part I on 
anesthesia in which Almeida and Ferreira 
make a plea for general anesthesia in cata- 
ract surgery. Part II on visual fields is the 
longest section and is in reality a monograph 
on the subject. There are five chapters in this 
section introduced by the French master 
perimetrist Dubois-Poulsen. The major por- 
tion of this section is devoted to mesopic 
visual fields. These fields are performed un- 
der conditions of intermediate illumination 
where there is maximum sensitivity of the 
cones and the rods are at the threshold of 
sensitization. Numerous case reports illus- 
trating the advantages of this technique will 
be of interest to ophthalmologists in America 
where mesopic campimetry is as yet rarely 
used. In contrast the third section on glau- 
coma will be of less interest since it con- 
cerns gonioscopy, standardization of tonom- 
eters, traumatic hypertension, and other 
subjects well covered in the American litera- 
ture. 
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there is not one method as a cure-all in every 


| 
| 


914 


In the fifth section on pathology there is 
an interesting article on conjunctival capil- 
lary fragility in diabetes. The authors show 
that in diabetics with retinopathy, the con- 
junctival capillaries are more easily ruptured 
by an applied suction cup. In these cases the 
author advises the use of vitamin C, vitamin 
P, and others, and concludes with proper 
conservatism “one can sometimes avoid the 
severe hemorrhagic complications of diabetic 
retinopathy.” 

An excellent experimental study on heal- 
ing of the cataract wound is reported by 
Duque Estrada. He concludes on the basis of 
histologic examination of dogs’ eyes at vary- 
ing intervals after surgery that catgut pro- 
duces far more reaction and infiltration than 
silk unless the suture is entirely corneal. 

The final article illustrates the pitfalls in- 
herent in clinical research and the athletic 
phenomenon of “jumping to conclusions.” 
Twenty-four eyes (12 patients) with pig- 
mentary degeneration received “retinal il- 
lumination” according to a specified tech- 
nique. Of these 24 eyes, 10 showed no 
change, nine improved “one-tenth,” and five 
improved “two-tenths.” The author con- 
cludes that “light . . . is able to improve, in a 
notable number of cases . . . the visual acuity 

. in pigmentary degeneration of the 
retina.” No comment. 


David Shoch. 


TuHerareutic Heat. Edited by Sidney 
Licht, M.D. Baltimore, Waverly Press, 
1958. 466 pages, 127 figures, chapter bibli- 
ographies, author and subject indices. 
Price: $12.00. 

This is a symposium by 23 contributors. 
The jacket correctly states: “Here, under 
one cover, the reader will find authoritative 
discussions on the physics, biophysics, and 
physiology of heat, as well as descriptions of 
the apparatus and methods used in the hos- 
pital, office, and home.” 

Louis Daily and Ray K. Daily have writ- 
ten the chapter relating to diseases of the 
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eye. All relevant material is reviewed. Infra- 
red radiation effective than the 
heating pad in elevation of ocular tempera- 


is more 


ture, and diathermy is more effective than 
either. Microwaves appear particularly 
suited to the eye since they can be brought 
to a focus by a metallic reflector. Unlike 
short waves, the microwaves do not produce 
an unpleasant sensation of heat when the 
lids are moist or covered with ointment. The 
authors properly emphasize that the applica- 
tions of any form of heat are only supple- 
mental to other and more specific therapeutic 
agents. 
James E. Lebensohn. 


Tue RHINOGENOUS DISEASES OF THE ORBIT. 
By R. Herrmann, M.D., Tubingen. Fasc. 2 
of Informal Treatises in the Field of Oto- 
Rhino-Laryngology. Stuttgart, George 
Thieme, 1958. 83 pages, 42 illustrations, 
bibliography. Price: $4.30. 

Herrmann discusses the rhinogenous dis- 
eases of the orbit from the point of view of 
the otorhinolaryngologist. In three separate 
chapters he considers inflammatory proc- 
esses, orbital complications resulting from 
mucoceles and tumors of the accessory sinus, 
and orbital complications due to injuries. 

The fairly adequate descriptions of the 
clinical symptoms are accompanied by very 
well-reproduced illustrations of typical cases. 
Diagnostic problems and the discussion of 
the gross and histologic pathology are treated 
only in a vague and general manner. The 
same approach is evident as far as conserva- 
tive and surgical therapy is concerned. How- 
ever, such an attitude may be justified by 
the author’s plea for close co-operation be- 
tween the ophthalmologist and the otorhino- 
laryngologist, where only the latter should 
be familiar with technical details. 

It would seem that the majority of the 
inflammatory conditions under discussion are 
mostly of historic interest. In this era of anti- 
biotics, most of the diseases, if recognized 
early and treated adequately, have lost the 
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stigma of horror and fear formerly attached 
to them. This is attested by the author’s ob- 
servation of 6,000 patients with sinusitis in 
the clinic of Tiibingen: only 32 cases showed 
involvement of the orbit or lids, and 15 of 
these responded to cx mservative treatment. 
Only 10 percent of the some 200 titles ap- 
pearing in the bibliography refer to non- 
German publications. 
Stefan Van Wien. 


PREVAILING PROBLEMS IN THE Cross-EYED 
Cup. By R. Briickner, M.D. Basle and 
Stuttgart, Benno Schwabe & Co., 1958. 
68 pages, 17 illustrations. Price: sFr 6.00. 


This brochure, written by an ophthalmolo- 
gist, is addressed to the parents of cross-eyed 


children, to social workers, and to nursery 
and public school teachers. Be it stated that 
every ophthalmologist will profit greatly by 
reading this marvelous little volume from 
cover to cover, so that he may never lose 
sight of the psychologic problems of those 
“on the other side of the fence.”’ 

There is an erudite explanation for the 
correlation between accommodation and con- 
vergence, normal and abnormal correspond- 
ence, amblyopia (including its treatment by 
means of occlusion and pleoptics), and the 
surgical indications. It should become clear 
to every reader why each case of strabismus 
has to be approached individually, and why 
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there is not one method as a cure-all in every 
instance. 

Most of all, the parents are encouraged to 
co-operate with the physician and orthoptist. 
The mother who emphatically declares in the 
presence of the child that she will never agree 
to him wearing glasses cannot expect him to 
accept them once it has been established that 
glasses are a necessary part of the procedures 
to be carried out. The parent who shows his 
unhappiness over the prospect of prolonged 
occlusion of one eye will create an emotional 
problem in a child who otherwise would be 
perfectly adjusted to such a measure. 

An excellent chapter deals with the be- 
havior of the general public in contact with 
children who have to wear glasses or occlu- 
sion. Unfortunately there is no motive for 
most people to become interested in these 
pre »blems. 

Wouldn't it be a splendid idea to hand a 
copy of this pamphlet to the child’s parents 
on the first visit? All the many questions 
which must be on their minds are anticipated 
and answered in much greater detail than 
would be possible in the surroundings of a 
busy office or clinic. The material is treated 
in a very general manner and does not in any 
way encourage the parents to start their own 
treatment or modify the treatment outlined 
by the physician or orthoptist. 


Stefan Van Wien. 
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ABSTRACT DEPARTMENT 


EprtTep sy Dr. F. Herspert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 


may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. Anatomy, embryology, and comparative oph- 
thalmology 

2. General pathology, bacteriology, immunology 

3. Vegetative physiology, biochemistry, pharma- 
cology, toxicol 

4. Physiologic optics, refraction, color vision 

5. Di is and therapy 

6. Ocular motility 

7. Conjunctiva, cornea, sclera 

8. Uvea, sympathetic disease, aqueous 

9. Glaucoma and ocular tension 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


1 


ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 


Dawson, H. The blood vessels of the 
human optic chiasm and their relation to 
those of the hypophysis and hypothal- 
amus. Brain 81:207-217, 1958. 

Dawson reports the anatomic studies 
of the arteries and veins referred to in the 
title of his report. The data are the re- 
sult of microdissection which are made 
clear by description, drawings and beauti- 
ful photographs. (9 figures, 22 references) 

Irwin E. Gaynon. 


Gregersen, E. The spongy structure of 
the human iris. Preliminary report. Acta 
ophth. 36 :522-535, 1958. 

By intravital perfusion of the anterior 
chamber with dextran solutions before 
enucleation and histologic examination of 
the tissue, the spongy nature of the iris 
could be demonstrated; the mesodermal 
tissue of the iris becomes thoroughly 
saturated with the substance. (4 figures, 
50 references) John J. Stern. 


Kato, Yoshiko. A histologic study on 
the distribution of nerves in the human 
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lacrimal gland. Jap. J. Ophth. 2:103-108, 
May, 1958. 

The nonmedullated nerve fibers sub- 
divide and finally form a reticular termina- 
tion surrounding the basal surfaces of the 
acini, excretory ducts, and fat cells. The 
medullated nerve fibers apparently end on 
the basal surface of the secretory portion. 
Other fibers lose their myelin sheaths, 
enter between the cells of the excretory 
duct, and terminate as_ intraepithelial 
fibers. Myoepithelial cells are apparently 
innervated only by the terminal reticulum. 
(10 figures, 10 references) 

Irwin E. Gaynon. 


Miyake, Y. A histological study of 
ciliary muscle. Acta Soc. Ophth. Japan 
62 :810-821, July, 1958. 

The anatomy of the ciliary muscle was 
studied in human and animal eyes. Miyake 
concludes that Briicke’s muscle has its 
origin mainly from the sclerocorneal 
trabeculum and partially from the scleral 
spur. The inner layer of the muscle 
reaches the vitreous membrane at the pars 
plana. The external layer of the muscle 
runs backwards to reach the sclera at the 
optic disc. (22 figures, 47 references) 


Yukihiko Mitsui. 
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GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Cavalhero, J., Domingues, M. and 
Carvalho, C. Experimental work in hy- 
pertensive retinopathy. Rev. brasil. oftal. 
17 :249-257, June, 1958. 

The authors review briefly the experi- 
mental work done in generalized hyper- 
tension and describe the ophthalmoscopic 
lesion observed in the malignant type 
of experimental hypertension: hemor- 
rhages, exudates, retinal detachment, pa- 
pilledema, white exudates. The ophthal- 
moscopic lesions observed in the benign 
form are: retinal edema, white exudates, 
hemorrhages and vascular changes. The 
authors believe that the best method to 
study these lesions is by stereobiomicros- 
copy, as this method makes possible the 
detection of superficial retinal edema, 
which is an early sign. (30 references) 

Walter Mayer. 


Gilkes, M. J., Smith, C. H. and Sowa, J. 
Staining of the inclusion bodies of tra- 
choma and inclusion conjunctivitis. Brit. 
J. Ophth. 42 :473-477, Aug., 1958. 

A modification of the Rice method of 
staining smears from eyes with trachoma 
or inclusion conjunctivitis for inclusion 
bodies is described. By this means a diag- 
nosis can be made with accuracy in ap- 
proximately 15 minutes in contrast to the 
60 or more minutes required by the well- 
known Giemsa staining technique. This 
method was particularly valuable in 
Gambia and Jordan where all study was 
made in the field. Scrapings are smeared 
on a clean dry slide and exposed to air for 
about five minutes. This is then covered 
with a 5 percent solution of iodine in 10 
percent potassium iodide aqueous Lugol’s 
solution and left on the slide for two to 
four minutes. It is important to avoid 
drying of the stain on the slide. If over- 
staining results dilution with water is pos- 


917 


sible. The excess iodine is then shaken off 
and the slide dried by pressure between 
two pieces of filter paper. No cover slip or 


immersion oil is needed. (2 references) 
Lawrence L. Garner. 


Smith, C. H., Gilkes, M. J. and Sowa, J. 
A report on the attempted isolation of the 
virus of trachoma. Brit. J. Ophth. 42 :461- 
472, Aug., 1958. 

The authors failed in their attempts to 
isolate the trachoma virus in HeLa cells, 
conjunctival cells, mice or chick embryos. 
They discuss some of the probable causes 
of failure. (29 references) 

Lawrence L. Garner. 


Tanaka, C. and Watanabe, H. A study 
of the relationship between adenovirus 
type 7 and epidemic keratoconjunctivitis. 
Acta Soc. Ophth. Japan 62:1255-1259, 
Aug., 1958. 

Tanaka isolated adenovirus type 7 from 
a case of EKC with subepithelial punctate 
keratitis (AMA. Arch. Ophth. 59:48-54, 
1958). The present study is undertaken to 
determine whether type 7 virus could 
cause the clinical picture of EKC in hu- 
man volunteers. Tissue culture virus of 
this strain was inoculated into five volun- 
teers and all developed an acute follicular 
conjunctivitis with preauricular adenopa- 
thy. The incubation period was short, two 
to four days. The first subject showed a 
slight epithelial keratitis; subepithelial 
keratitis did not appear in any eye. Ade- 
novirus type 7 was re-isolated from one 
of the volunteers. A considerable rise in 
the neutralizing antibodies to the homol- 
ogous virus was evident during the illness 
in four examined subjects. This experi- 
ment suggests that adenovirus type 7 can 
cause acute follicular conjunctivitis, but 
hardly typical EKC. 

This article includes a discussion by 
Sugiura who inoculated the same virus 
into three human volunteers and observed 
a development of a “border line keratitis” 


ABSTRACTS 


0190 


5 
a 


918 


in one of the three. (1 figure, 1 table, 12 
references) Yukihiko Mitsui. 


Wakui, K. Punctate keratitis in rabbits 
by inoculation with adenoviruses. Acta 
Soc. Ophth. Japan 62:1260-1290, Aug., 
1958. 

Wakui produced a subepithelial punc- 
tate keratitis in the rabbit cornea by sub- 
conjunctival injection of adenovirus type 
8 and type 3. A single injection did not 
cause any change. Only after repeated in- 
jections was the keratitis brought about. 
The occurrence was 41 percent with type 
8 and 10 percent with type 3. A similar 
keratitis was brought about by repeated 
subconjunctival injections of bovine 
serum; the occurrence was 40 percent. 
The culture fluid of HeLa cells, bovine 
vaccine and saline did not cause such a 
keratitis by repeated subconjunctival in- 
jections. On the basis of his data the 
author discusses the nature of the kera- 
titis that is a manifestation of epidemic 
keratoconjunctivitis and thinks that it is 
an allergic manifestation in the cornea due 
to a viral affection of the conjunctiva. 
(5 figures, 5 tables, 35 references) 

Yukihiko Mitsui. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Dreyer, Viggo. Functional cone units. 
Acta ophth. 36 :514-521, 1958. 

The cones, particularly those in the 
fovea, are classically regarded as inde- 
pendent elements which convey a light- 
induced impulse to the visual centers via 
individual nerve paths. There is anatomi- 
cal evidence that the rods are collected in 
groups; in the case of cones, however, 
we only know that statistically there 
ought to be some grouping, too, because 
the minimum separabile and the cone di- 
ameter do not coincide as has been as- 
sumed. In an ingenious experimental set- 
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up, which must be studied in the original 
paper, this question was studied. These 
studies lead to the following conclusions. 
The cones in the fovea are able to co- 
operate in functional units. The number 
of cones in each group is maximally about 
35, and such individual groups function 
independently of each other. The size of 
the group may vary with their state of 
adaptation. (6 figures, 8 references) 
John J. Stern. 


Ericson, Lennart A. Daily variations in 
the inflow of the aqueous humour. Acta 
ophth. 36:381-385, 1958. 

Using Rosengren’s suction cup method, 
the author showed that the diurnal influx 
of aqueous is constant in persons working 
during the day and drops during sleep to 
about one-fourth of the day-time values. 
(2 figures, 9 references) John J. Stern. 


Forsius, Henrik. Analysis of vitreous 
and aqueous humour of enucleated eyes 
by paper electrophoresis. Acta ophth. 36: 
569-579, 1958. 

Forty-four eyes, enucleated for trauma, 
corneal ulcer, chronic uveitis, melanoma 
or absolute glaucoma, were used. The 
aqueous and vitreous were examined by 


paper electrophoresis and compared with 


serum in traumatic uveitis due to per- 
foration of the cornea or of both the 
cornea and the sclera. In the presence of 
red and white blood cells the gamma and 
beta-globulin values were higher. In hy- 
phema or vitreous hemorrhage similar 
proteinograms obtained as with 
paper electrophoresis in which the beta- 


were 


globulin predominated. The alpha,-pro- 
teins were often of the same magnitude as 
in serum. The protein content of the vitre- 
ous was 4.74 percent in traumatic uveitis, 
0.94 percent in absolute glaucoma, and 
0.44 percent in corneal ulcer. (2 graphs, 
5 tables, 26 references) 


John J. Stern. 
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Gligorijevic, J., Jovanovic, M., Djur- 
djevic, D. and Petrovic, B. The influence of 
ultrasound on the permeability of the 
cornea as determined by radioactive 
iodine. Ann. d’ocul. 191 :363-371, May, 
1958. 

The authors measured the penetration 
of radioactive iodine into the cornea and 
aqueous from a solution of potassium 
iodide. An ultrasonic generator, frequency 
800 Kc/sec., was used to drive the iodide 
into the eye. With weak applications the 
radioactive iodide tended to accumulate 
in the cornea. At higher intensities the 
iodide penetrated into the aqueous but 
the rate of disappearance was also in- 
creased apparently because of an increase 
in the permeability of the surrounding 
blood vessels. (4 figures) 

David Shoch. 


Gloster, J. and Greaves, D. P. The effect 
of cervical sympathotomy on an ocular 
response to hypothalamic stimulation. 
srit. J. Ophth. 42 :385-393, July, 1958. 

In laboratory cats, the hypothalmus 
was exposed and stimulated by electrical 
impulse ; after the responses had been re- 
corded, preganglionic cervical sympathot- 
omy was performed on the same side as 
the stimulation and the electrical 
shocks were repeated. The recorded re- 
sults indicated a fall in intraocular pres- 
sure in the ipsilateral eye of 1 to 3 cm. 
saline. This change was constant and was 
accompanied in most cases by a rise in 


then 


systemic blood pressure, retraction of the 


nictitating membrane and pupillary di- 
latation. After the sympathotomy the 
change in general blood pressure was not 
affected but the reduction in ocular ten- 
sion, the pupillary dilatation and the re- 
traction of the nictitating membrane were 
all abolished. This modification of the re- 
sponse must therefore be the result of the 
sympathotomy and the ocular changes 
produced by the electrical stimulation 
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must be mediated by way of the ipsilat- 
eral cervical sympathetic nerve. These re- 
sponses are not confined to the eye since 
simultaneous constriction of the vessels 
of the ear was also observed. (4 figures, 1 
table, 10 references) Morris Kaplan. 
Gordon, D. M. Methylprednisolone in 
ophthalmology. Metabolism 7 :569-573, 
July, 1958. 
Methylprednisolone was used orally in 
a variety of ophthalmic conditions seen in 
a period of 11 months. Twenty-nine pa- 
tients were given various dosages for pe- 
riods of various length. The author con- 
cludes that methylprednisolone is “ap- 
proximately 125 percent as effective as 
prednisone or prednisolone, and accord- 
ingly requires only about 80 percent of the 
dosage of these compounds.” Water re- 
tention was found to be the chief side 
effect of this drug but this was easily con- 
trolled with diuretics in most cases. (6 
figures) W. S. Hagler. 
Hoshizumi, K. Relation between ocular 
tension and systemic blood pressure. Acta 
Soc, Ophth. Japan 62:508-515, 626-631, 
739-774, May, June, and July, 1958. 
Rabbits were used in this experimental 
study of the relation between ocular ten- 
sion and blood pressure. When a sudden 
increase in blood 
about by ligation of the descending aorta, 


pressure is brought 
the ocular tension increases with the blood 
pressure for the first 30 to GO seconds, A 
late decrease in ocular tension follows in 
half an hour, even if the ligation persists. 
When the cervical sympathetic ganglion 
is removed, the late decrease of ocular 
tension does not occur. When the oculo- 
motor nerve is blocked, the initial in- 
crease in ocular tension does not occur. 
(3 figures, 4 tables, 53 references) 
Yukihiko Mitsui. 


Kaivonen, Matti. Comparative tests on 
the bactericidal effect of certain antisep- 
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tics and antibiotics. Acta ophth. 36:546- 
555, 1958. 

Antibiotics are not recommended for 
prevention of blennorrhea in the newborn 
because of the existence of resistant 
strains, Silver nitrate and silver acetate 
are equally effective but lose much of 
their effect in the presence of chlorides 
and proteins. Amisept (a quaternary am- 
monium compound) is a potent bacteri- 
cide, effective in the presence of chlorides 
and protein and thus superior to silver 
nitrate. It spreads easily into the fornices 
and is only mildly irritating. It is stable 
in solution and can be used to cleanse the 
skin about the eyes. (3 tables, 14 refer- 
ences) John J. Stern. 


Kurachi, Y., Saito, K. and Kozawa, N. 
Metabolism in inner and outer layers of 
the retina. Jap. J. Ophth. 2:127-134, May, 
1958. 

The tissue metabolism of the retina in 
white rabbits was measured by the War- 
burg indirect method after ligating the 
central retinal artery and also after ligat- 
ing the ciliary vessels. Very little change 
occurred in the esterification ability of 
thiamine after ligating the central retinal 
artery. There was a marked decrease on 
ligating the ciliary vessels, indicating that 
the thiamine demand is three to four 
times as great in the outer layers of the 
retina. (3 tables, 8 references) 

Irwin E. Gaynon. 


Lugossy, Gyula. The influence of anti- 
gens on the fluoresceine permeability of 
the blood-aqueous barrier. Klin. Monatsbl. 
f. Augenh. 132 :848-855, 1958. 

A prism-shaped fluorometer (a glass 
container filled with the dye) is attached 
to the slitlamp. The fluoresceine concen- 
tration in the anterior chamber corre- 
sponds to a certain thickness of the prism. 
The rate of diffusion of the dye can so be 
accurately measured. In patients with 
acute uveitis the rate of diffusion in- 
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creases when a certain antigen, derived 
from extracts of prostate, tonsil, dental 
granuloma, or tuberculin, is given sub- 
cutaneously. (7 figures, 1 table, 9 refer- 
ences) Frederick C. Blodi. 

Moi, Ivar. Experiments on aqueous out- 
flow in human and rabbit eyes. Acta ophth. 
36 :387-393, 1958. 

Perfusion experiments in human and 
rabbit eyes, in vivo and in vitro, with in- 
creasing pressures up to 70 mm. Hg 
showed that the facility of outflow in in 
vitro experiments was slightly higher than 
in the corresponding in vivo experiments. 
This is due to a cessation of secretion of 
aqueous in vitro. Miotics and mydriatics 
had no effect on the facility of outflow in 
normal human and rabbit eyes. Four hu- 
man eyes with absolute glaucoma showed 
little or no outflow; this indicates an or- 
ganic stenosis of the outflow channels. In- 
creased pressure in rabbit eyes caused in- 
creased outflow after 15 to 25 minutes. In 
a hypotonic eye with retinal detachment, 
a greatly increased facility of outflow was 
found. In an experiment in a patient in 
whom the outflow facility had previously 
been normal there was a great increase of 
the facility of outflow after luxation of the 
lens into the vitreous. (3 figures, 1 table, 
14 references) John J. Stern. 


Nishiyama, S. Toxicity of some medica- 
ments on the conjunctival epithelial cells: 
a study by tissue culture technique. Acta 
Soc. Ophth. Japan 62 :846-868, July, 1958. 

The toxicity of some medicaments for 
conjunctival epithelial cells was examined 
in vitro. A cytopathogenic effect of the 
medicaments in causing degeneration and 
detachment of the cells is studied by a tis- 
sue culture technique. Chang's strain of 
human conjunctival epithelium was used. 
The minimum inhibitory concentration in 
log of mg/ml of examined medicaments 
are: tetracycline —2, streptomycin —2, 
penicillin —1, sarcomycin —1, polymyxin 


—1, ZnCO, 0, pilocarpine 0, atropine —l, 
cocaine 0, and HgO - Hg(CN), —3. The 
toxic effect of the same medicaments on 
the HeLa cells is also examined as a con- 
trol. The epithelial cells of the conjunctiva 
show ten to one hundred times greater re- 
sistance against ZnSO, than HeLa cells, 
while the former show a lower resistance 
than the latter against most of the anti- 
biotics. (15 figures, 21 tables, 12 refer- 
ences) Yukihiko Mitsui. 

Senoo, K. Biochemical studies of hetero- 
keratoplasty. Acta Soc. Ophth. Japan 62: 
663-670, 876-880, June, July, 1958. 

The author reports a basic experiment 
in heterokeratoplasty. First, the amino 
acids of the cornea, aqueous and serum 
were measured by paper chromatography 
in various animals. Then chick cornea was 
transplanted into rabbit cornea. A good 
result was obtained in 13 trials and a poor 
result in seven. In the former, the amino 
acid fractions of the donor cornea changed 
gradually in 40 days to reach a similar 
composition to that of the receptor cornea. 
The author concludes that in heterokera- 
toplasty it is advisable to immerse the 
donor cornea in the serum of the receptor 
animals for a certain period of time before 
transplanting it into the receptor eye. (8 
figures, 8 tables, 10 references) 

Yukihiko Mitsui. 

Seto, Y. Influence of carbon disulfide on 
the ERG in rabbits. Acta Soc. Ophth. 
Japan 62 :951-961, Aug., 1958. 

After a slight the 
b-potential of the ERG in rabbits decreases 


exposure to 
but the c-potential does so only after an 
intensive exposure. It is therefore sup- 
posed that a slight intoxication affects the 
synapse in the retina, and an intensive in- 
toxication the receptor itself. (8 figures, 
3 tables, 40 references) 


Yukihiko Mitsui. 
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Tsuchiya, H. Influence of fever therapy 
on the caliber of the retinal blood vessels. 
Acta Soc. Ophth. Japan 62:1032-1061, 
Aug., 1958. 

In fever therapy the systemic blood 
pressure shows an initial rise at the begin- 
ning of the temperature rise; it is fol- 
lowed by a secondary fall corresponding 
to the maintenance of high fever. The 
retinal vessels show an initial contraction 
and a secondary dilatation. (19 figures, 23 
tables, 36 references) Yukihiko Mitsui. 

Yamane, T. Influence of ACTH on the 
ERG in rabbits. Acta Soc. Ophth. Japan 
62 :938-950, Aug., 1958. 

The author studied the influence of 
ACTH on the ERG in rabbits. When 1.0 
to 10 mg. of ACTH is given, the amplitude 
of the b-potential begins to increase in 
five minutes and reaches the maximum in 
one hour. A similar but a greater increase 
occurs in the When 
ACTH is given every day for a few 
weeks, the b-potential begins to react 
poorly while the c-potential does not. On 
the basis of these facts Yamane discusses 
the mode of action of ACTH on the ERG. 
(7 figures, 5 tables, 102 references) 

Yukihiko Mitsui. 


c-potential also. 


4 

PHYSIOLOGIC OPTICS, REFRACTION, 

COLOR VISION 

Gardiner, P. A. Dietary treatment of 
myopia in children. Lancet 1:1152-1155, 
May 31, 1958. 

Myopic children grow more irregularly 
and mature earlier. The rate of myopic 
change coincides both in time and degree 
with spurts of physical growth. Increase 
in myopia is greater and more common in 
children whose diet is deficient in animal 
protein. 

An attempt was 
treated children (91) ten percent of their 
caloric intake as animal protein. In the 


made to give the 


7 


922 ABSTRACTS 


younger children the deterioration was 
greater in the controls by one half diopter 
per year. The children who had the most 
protein deteriorated the least, and in those 
over 12 years of age there was actual im- 
provement, (1 figure, 5 tables, 6 refer- 
ences) Irwin E. Gaynon. 

Gramberg-Danielsen, B. Localization 
and causes of optical delusions concerning 
the size. Klin. Monatsbl. f. Augenh. 132: 
647-655, 1958. 

A central dysmegalopsia may occur in 
young or psychotic patients or in patients 
with Graves’ disease. Peripheral types of 
this condition may be produced by ocular 
defects (anomalies of the refractive media, 
macular edema, chorioretinitis, macular 
detachment), damage to the visual path- 
ways (inflammations, tumors, vascular 
disturbances), or by disturbances of con- 
vergence and accommodation. (3 figures, 
26 references) Frederick C. Blodi. 

Hager, G. The field of gaze and of pan- 
oramic vision in ocular and systemic dis- 
eases. Klin. Monatsbl. f. Augenh. 132 :790- 
796, 1958. 

The field of gaze is decreased in all 
types of ophthalmoplegia. The field of 


panoramic vision, in which head, shoulder 


and pelvis can be moved, will decrease 
especially with affections of the joints, for 
example in Marie-Strumpell’s disease. (14 
figures, 24 references) 


Frederick C. Blodi. 


Monjé, Manfred. The sensitivity for 
colored targets in the visual field of color- 
blind eyes. Klin. Monatsbl. f. Augenh. 
132 635-646, 1958. 

The threshold values for colored lights 
were determined at a certain level of light 
adaptation for various retinal areas. These 
absolute values are not influenced by the 
wearing of colored glasses prior to the 
test, nor by a color blindness of the eyes 
which are examined, except for protanopes 


and protanomales. Here the sensitivity 
for longer waves decreases. In this way 
protanopes can be differentiated from 
deuteranopes. In the first type the white 
substance is also affected. The latter must 
be independent from the color sense and 
is not identical with visual purple. (5 
figures, 1 table, 37 references) 
Frederick C. Blodi. 


Pugh, Mary. Visual distortion in ambly- 
opia. Brit. J. Ophth. 42:449-460, Aug., 
1958. 

The visual acuity of an amblyopic eye 
appears to be one, two, or three grades 
worse when tested on a whole line of a 
Snellen chart than when these letters are 
isolated, or separate Snellen letters are 
shown. The difficulty a patient has in 
reading consecutive letters in a row ap- 
pears to be due to an effect of one letter 
overlapping another and the patient’s in- 
ability to disentangle one letter from an- 
other. The power to resolve single letters 
varies with the shape of the letter. This 
was found to be due to a distortion of out- 
line which when the patient 
fixed one side of the letter but was not 
present when he fixed the other 
When the area of pattern disturbance co- 
incide with a special feature of the let- 


occurred 


side. 


ter’s shape, that letter is not resolved cor- 
rectly. The direction of pattern disturb- 
ance is consistent and constant and ap- 
pears to be directly related to the hetero- 
tropia which is present binocularly. This 
direction appears to be opposite to that of 
the heterotropia, but may be modified by 
a significant astigmatic error acting as a 
secondary factor. 

This directional effect can be corrected 
with treatment, thus proving that it is not 
due to irregular astigmatism or other or- 
ganic irreversible conditions. The effect is 
quite unlike that due to suppression. The 
graduated single letters used subtend 10 
to 7.5 minutes of arc at the fovea and 
therefore must be resolved by the slender 
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the fovea. There 
seems to be no accepted theory of vision 


cones on the floor of 


to account for these effects, but if the con- 
stantly tilted position of the visual axis 
causes a tilting of the foveal receptors, an 
explanation can be suggested. The pos- 
sibility of phototropic movements may 
possibly be considered. (3 figures, 1 table, 
20 references) Author’s summary. 


Suzuki, T., Mori, H., Yoshino, T., 
Shiwa, K. and Murase, T. Electroretino- 
gram by congenital total color anomaly 
with optic nerve lesion. Acta Soc. Ophth. 
Japan Aug., 1958. 

A case of congenital, total color anom- 
aly is reported. One eye is completely 
blind as a result of traumatic optic nerve 
contusion. The ERG of the uninjured eye 
has a considerably lower b- and c-poten- 
tial in comparison with that of normal in- 
dividuals. However, the ERG of the blind 
eye is much the same as that of normal 
persons. It is interesting to know that by 
a blocking of the optic nerve, the low po- 
tential of the ERG by total color anomaly 


has disappeared. The authors consider 
that the low potential of the ERG in total 
color anomaly may be due to an interfer- 
ence from the cortical center through the 
optic nerve. (5 figures, 3 tables, 24 refer- 


Yukihiko Mitsui. 


ences) 


5 
DIAGNOSIS AND THERAPY 


Alfano, Joseph E. Rubber-tipped metal 
applicator. Tr. Am. Acad. Ophth. 62 :137, 
Jan.-Feb., 1958. 

To avoid introduction of cotton fibrils 
when retracting a limbal-based flap in 
cataract or glaucoma surgery, the author 
advises a metal applicator with a rubber 
tip. (1 figure) Harry Horwich. 

Amanuma, H. Capillary fragility of the 
episclera. Acta Soc. Ophth. Japan 62 :533- 
542, 686-692, May, June, 1958. 


The fragility of the episcleral capillaries 
is measured by counting petechiae after 
exposure to negative pressure. The fragil- 
ity increases with retinal angiosclerosis. 
The fragility of the skin capillaries does 
not give an indication of retinal angio- 
sclerosis. The fragility of skin capillaries 
can be improved by some medicaments 
but not that of the scleral capillaries. (8 
figures, 15 tables, 46 references) 


Yukihiko Mitsui. 


}raga, P. and Renata, E. Critical study 
of the ophthalmoscopic classifications of 
arterial hypertension. Rev. brasil. oftal. 
17 :189-212, June, 1958. 

The author discusses briefly all the dif- 
ferent theories which have been made the 
basis for a classification of the ophthal- 
moscopic signs in hypertension. (24 refer- 
ences) Walter Mayer. 

Cardell, J. D. M. Refraction in marked 
ptosis and blepharochalasis. Brit. J. 
Ophth. 42:441, July, 1958. 

In cases of marked interference, refrac- 
tion can be facilitated by lifting the lid 
with a wire fitted into the back cell of the 
trial frame. The wire must be so arranged 
that it does not press on the globe and 
produce an artificial astigmatism. (1 fig- 
ure) Morris Kaplan. 
Rebocho, P. R., 
W., deBarros Mattos, M. and de Azeve- 
do, M. L. Clinical significance of oph- 
thalmoscopy in arterial hypertension. Rev. 
brasil. oftal. 17 :235-246, June, 1958. 


Cardoso Guimaraes, 


The authors review the general findings 
in hypertension and correlate them with 
the ophthalmoscopic findings. They feel 
that the ophthalmoscopic examination is 
important in the classification of degree 
of the disease and also in evaluating the 
effect of some of the newer drugs used in 
the treatment of hypertension. (1 table, 
22 references) Walter Mayer. 
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Edmund, Jens. The value of the eosino- 
phile count in traumatic lesions of the 
eye. Acta ophth. 36 :455-467, 1958. 

A relationship appears to exist between 
sympathetic ophthalmia and eosinophilia. 
Enucleation of the injured eye becomes 
imperative only if and when the eosino- 
phile count rises. (8 figures, 1 table) 
John J. Stern. 


Ellis, Philip P. The dangers of oph- 
thalmic corticosteroids. Iowa St. Med. 
Soc. J. 48 :355-357, July, 1958. 

Local corticosteroids are contraindi- 
cated in viral and fungal infections of the 
cornea, and should be avoided in corneal 
ulcers due to bacteria unless the proper 
antibiotic is used at the same time. It 
can be dangerous in certain forms of 
granulomatous iritis associated with syph- 
ilis, tuberculosis and toxoplasmosis. 

“The indiscriminate use of corticoster- 
oids, either alone or in combination with 
antibiotics, may lead to a decrease in re- 
sistance and reparative processes, may 
spread the infection, and in some in- 
stances may lead to the actual loss of the 
eyeball.” (4 references) 

Irwin E. Gaynon. 


Gordon, Dan M. Hand fundus camera. 
Tr. Am, Acad, Ophth. 62 :134, Jan.-Feb., 
1958. 

A Japanese ophthalmoscope carrying a 
monoflex camera and powered by a Xenon 
electronic flashlamp is described by pho- 
tograph. (1 figure) Harry Horwich. 


Hollenhorst, R. W. Ophthalmodyna- 
mometry and intracranial vascular disease. 
Med. Cl. North America pp. 951-958, 
July, 1958. 

The principles involved and the tech- 
nique used in ophthalmodynamometry 
and its significance in various systemic 
conditions are discussed. In a large series 
of cases it has been found that a differ- 
ence of 8 to 10 mm. systolic or diastolic 
pressure in the retinal arteries in the pair 
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of eyes is indicative of diminished blood 
flow in the carotid artery on the side with 
the lower pressure. Among patients with 
intracranial vascular disease this is often 
a valuable aid in diagnosis. Some 70 per- 
cent of patients with thrombosis or in- 
termittent insufficiency of the carotid ar- 
tery will have a significantly lower pres- 
sure in the retinal artery of the affected 
side. Approximately 56 percent of the pa- 
tients with carotid artery insufficiency 
will have attacks of visual loss on the 
affected side whereas only occasionally 
will this occur in those with a thrombosis 
of the internal carotid artery. 

Many patients who have sustained an 
occlusion of the basilar or vertebral ar- 
teries will have greatly increased retinal 
artery pressure bilaterally. Hypertensives 
often have an elevated retinal artery pres- 
sure which is frequently disproportion- 
ately high in comparison to the brachial 
blood pressure. Retinal artery pressures 
are also elevated in the presence of in- 
creased intracranial pressure, but only 
prior to the appearance of papilledema. 
The determination of the retinal artery 
pressure has also been found valuable in 
the diagnosis of postural hypotension. (19 
W. S. Hagler. 


references) 


Kato, T., Toyama, S., Furusawa, T. and 
Mita, S. CRP-test in the diagnosis of Beh- 
cet’s syndrome. Acta Soc. Ophth. Japan 
62 :800-805, July, 1958. 

The result of the C-reactive protein test 
(J. Exp. Med. 52:561, 1930) in 95 patients 
is reported. This reaction is highly posi- 
tive in cases of endogenous uveitis. The 
reaction is particularly evident in Beh- 
cet’s syndrome, and is positive throughout 
the course of the disease. It is, therefore, 
valuable in the early diagnosis of this con- 
dition. (5 tables, 12 references) 

Yukihiko Mitsui. 


King, J. H. Jr., Chavan, S. B. and Fur- 
ness, C. W. An instrument for lamellar 
keratoplasty. Tr. Am. Acad, Ophth. 62: 
132-133, Jan.-Feb., 1958. 


An instrument like a chalazion clamp is 
described. The lower solid blade has a 
convexity of curvature matching the cor- 
nea, and the upper ring blade comes in 
8 and 11 mm. sizes. The excised donor 
cornea is placed between the two blades 
and held secured for trephination and dis- 
section. (1 figure) Harry Horwich. 

Krug, A. and Lobo, F. The pathologic 
significance of the ophthalmoscopic signs 
in arterial hypertension. Kev. brasil. oftal. 
17 :215-220, June, 1958. 

The authors the pathologic 


findings which are the basis of increased 


discuss 


arterial reflexes, vascular sheating, arte- 
rio-venous crossing defects, irregularities 
in the vascular diameter, tortuosity of 
vessels, aneurysms, generalized constric- 
tion of the retinal 
edema, hard and cotton wool exudates, 
macular star and deep and superficial 
thrombosis. 


retinal arterioles, 


vascular 
Walter Mayer. 


hemorrhages and 
(22 references) 


Krwawicz, T. and Zagorski, K. Experi- 
mental electrochemical removal of copper 
splinters from the isolated vitreous. Brit. 
J. Ophth. 42 :494-500, Aug., 1958. 

The authors used bovine vitreous as an 
electrolite solution and sprinkled small 
copper splinters in it. They placed a small 
electrode (anode) near the copper and a 
fine platinum necdle as an inactive elec- 
trode (cathode). A small electric dry cell 
was used as the source of current. It was 
shown that copper splinters can be dis- 
solved; the size of the splinter and the 
presence of insulation on the electrodes 
are important factors. On the basis of this 
experiment 79 percent of the copper par- 
ticles placed in bovine vitreous could be 
precipitated electrochemically. (2 figures, 
2 tables, 7 references) 

Lawrence L. Garner. 


Leydhecker, Wolfgang. The range cf 
error in using a standardized tonometer 
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on the living human eye. Klin. Monatsbl. 
f. Augenh. 132 :855-860, 1958. 

In 2,285 eyes the tension was deter- 
mined with a Schietz Two 
measurements were done in a short in- 
terval. The interval was long enough to 
allow the patient to move or adjust his 
head. In only five eyes was there a differ- 


tonometer. 


ence of more than one scale reading be- 
tween the two measurements. In 99.8 per- 
cent of all eyes the difference between the 
two measurements was less than one scale 
reading. In 75 percent of the eyes the 
identical. (1 table, 
Frederick C. Blodi. 


measurements were 


4 references) 


Mathieu, Peter L. Comparison study: 
silver nitrate and oxytetracycline in new- 
born eyes. A.M.A. J. Dis. Child. 95 :609- 
611, June, 1958. 

Oxytetracycline administered topically 
is an effective prophylactic measure, does 
not irritate the eye, and rarely causes 
sensitization. Of 1,139 newborn infants 
observed during the first five days of life, 
six percent of those treated with oxytetra- 
cycline had conjunctival discharge, com- 
pared with 46 percent of those given silver 
nitrate. (1 figure, 1 table, 10 references) 

Irwin E, Gaynon. 


McOwan, B. M. Two cases from Ma- 
laya. Brit. J. Ophth. 42 :437, July, 1958. 
Dramatic pictures of a case of strabis- 
mus fixus and one of tremendous orbital 
tumor are presented. (4 figures) 
Morris Kaplan. 


Mishima, S. Biomicroscopy of human 
eyes with polarized light. Acta 
Ophth. Japan 62 :380-384, 492-497, April. 
May, 1958. 

In slitlamp microscopy of the cornea 
with polarized light the so-called “dark 
cross” is actually a “dark hyperbola”, and 


Soc. 


it is a representative of the deep-layer 
structure of the cornea. The colored band. 
which seems to be on the iris is actually 
due to double refraction of the rays in the 
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cornea. The micelle structure of the cor- 
neal fibers is clearly seen by a polarized- 
light biomicroscopy. (10 figures, 15 refer- 
ences) Yukihiko Mitsui. 


Niedermeier, Siegfried. Spectrophoto- 
graphic measurements of the choroid. 
Klin. Monatsbl. f. Augenh, 132 :828-839, 
1958. 

For this method a Sachs light with 
special filter is used. It is held against the 
sclera. The spectroscope is over the cen- 
ter of the pupil. The diameter of the pupil 
is compensated for by the duration of ex- 
posure. The average thickness of the cho- 
roid 16 mm. behind the limbus was found 
to be 0.23 mm. The values were much 
higher in glaucomatous eyes. The drop of 
intraocular pressure after a retrobulbar 
procaine injection is apparently due to a 
decreased choroidal volume. (7 figures, 1 
table, 15 references) Frederick C. Blodi. 


Odquist, Bertil. New permanent mag- 
nets for ophthalmological use. Acta 
Ophth. 36 :471, 1958. 

A permanent magnet manufactured by 
KIFA in Stockholm is described. It is as 
powerful as modern electro-magnets and 
has obvious advantages. John J. Stern. 


Potts, A. M. and Brown, M. C. A color 
television ophthalmoscope. Tr. Am. Acad. 
Ophth. 62 :136-137, Jan.-Feb., 1958. 

The many actual and theoretical ad- 
vantages of being able to project a color 
television image of the fundus are enu- 
merated. Illumination is by a May prism 
system, or by zirconium arc through the 
objective lens of the ophthalmoscope. The 
objective of a fundus camera directs the 
rays through a field-sequential (CBS) 
color camera chain. (1 figure) 

Harry Horwich. 


Rasmussen, K. and Schlegel, C. Pri- 
mary operation in zygomatico-maxillary 
fractures with diplopia. Acta ophth. 36: 
468-470, 1958. 
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Zygomatico-maxillary fractures with 
diplopia call for early reposition and fixa- 
tion of the fragments. (1 table) 

John J. Stern. 


Rezende, C. Present concept of arterial 
hypertension and its eye manifestations. 
Rev. brasil. oftal. 17:151-170, June, 1958. 

The author gives a historical summary 
of the findings in arterial hypertension, 
mentioning briefly the most important 
concepts about this disease since the time 
of Bright. A large portion of this paper 
is devoted to the ophthalmoscopic signs 
found in arterial hypertension and to the 
classification of Wagener and Keith. The 
author concludes his paper with a fairly 
detailed discussion of the pathogenesis of 
all the various retinal lesions which can 
be found in hypertensive and arterioscler- 
otic retinopathies. (2 figures, 32 refer- 
ences) Walter Mayer. 

Stein, Lester. Combined white and 
black light fluorescent lamp examining 


unit. Tr. Am. Acad. Ophth. 62 :131-132, 
Jan.-Feb., 1958. 
A means of mounting a pair of white 


light fluorescent tubes and a pair of 
Wood’s light tubes in the same Burton 
unit with a Gaynor switch set for rapid 
alternation is described. (2 figures) 
Harry Horwich. 


Stein, Lester. Floor stand mounting for 
high intensity Wood’s light. Tr. Am. 
Acad. Ophth. 62:129, Jan.-Feb., 1958. 

The Luxo adjustable bracket is de- 
scribed as adapted for a safe, convenient 
carrier for the hot mercury-arc Wood's 
lamp. (1 figure, 1 reference) 

Harry Horwich. 


Stein, Lester. New circline fluorescent 
tube photokeratograph. Tr. Am. Acad. 
Ophth. 62:130, Jan.-Feb., 1958. 

An instrument for photographically re- 
cording Placido’s multicircular corneal il- 
luminator is described. It consists of a 


camera suitably mounted in the center of 
three concentric fluorescent circular light 
fixtures. (2 figures, 1 reference) 

Harry Horwich. 


Toledo, P. and Fonseca, J. Ophthalmo- 
scopic signs in arterial hypertension. Rev. 
brasil. oftal. 17 :173-187, June, 1958. 

The authors discuss the various oph- 
thalmoscopic signs found in hypertensive 
retinopathy: decreased transparency of 
vessell wall, increase in the arteriolar 
light reflex, sheathing, arterio-venous 
crossings, irregularities in the diameter of 
the vessels, neovascularization, aneu- 
rysms, exudates, retinal edema, hemor- 
rhage, papilledema, vascular occlusions, 
and changes in pigmentation in the mac- 
ular area. (8 figures, 24 references) 

Walter Mayer. 


Treiger, R. and Cavalcante, A. Ophthal- 
moscopic findings in the hypertensive dis- 
ease of pregnancy. Rev. brasil. oftal. 17: 
223-233, June, 1958. 

The authors review the literature on 
the ophthalmoscopic findings in hyper- 
tension encountered in pregnancy and, be- 
cause of the numerous changes, they con- 
clude that this examination should be 
done routinely for diagnostic, prognostic 
and therapeutic purposes. (1 table, 34 
references) Walter Mayer. 

Vannas, S. A method for correction of 
the retracted upper eyelid. Acta ophth. 
36 :444-454, 1957. 

The retraction of the upper lid after 
enucleation is corrected by implantation 
of surgical sponge behind the tarso-orbital 
fascia. The results were good. (14 figures, 
9 references) John J. Stern. 


Weigelin, E. The physical basis of ocu- 
lar dynamometry. Ann. d’ocul. 191 :333- 
343, May, 1958. 

The author feels that dynamometry has 
not received its rightful place in ophthal- 
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mology because of a general misunder- 
standing of the factors on which this di- 
agnostic procedure is based. He shows 
that the pressure recorded by the dyna- 
mometer is that arterial pressure found 
along the course of the ophthalmic artery. 
It is lower than the pressure at the origin 
of the ophthalmic artery and higher than 
the pressure at the origin of the central ret- 
inal artery. Local vascular alterations in 
the eye do not affect the dynanometer 
readings but alterations in the carotid 
supply affect it greatly. By virtue of this 
finding dynanometry is useful in the fol- 
lowing conditions: obliterating thrombo- 
angeitis of the common or internal carotid 
or of its larger branches, cerebro-vascular 
sclerosis, arterial hypertension, and ceph- 
alalgias of vascular origin. (4 figures, 12 
references) David Shoch. 

Wendland, John P. Small curved probe 
for Berman locator. Tr. Am. Acad. Ophth. 
62 :135, Jan.-Feb., 1958. 

A curved probe has now been developed 
to facilitate locating magnetic intraocular 
foreign bodies posterior to the equator. It 
will detect such bodies from a distance ap- 
proximately six times their diameter. The 
sensitivity is somewhat less than that of 
the old straight probe. (1 figure) 

Harry Horwich. 


Young, J. Horton. Ocular cases of med- 
ical interest. Brit. J. Ophth. 42 :438-440, 
July, 1958. 

The author describes four cases of ocu- 
lar disease seen during several years of 
military service: myopathic atrophy, cat- 
erpillar hairs in the eye, accidental so- 
lanaceous mydriasis and melanosarcoma 
of the macular area. The mydriasis oc- 
curred in a soldier who accidently re- 
ceived the juice of a Mediterranean fruit 
in both eyes. The juice was found to con- 
tain hyocyamine equivalent to 2 percent 
solution of atropine. Morris Kaplan. 
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Berke, Raynold N. Requisites for post- 
operative third degree fusion. Tr. Am. 
Acad. Ophth. 62 :38-53, Jan.-Feb., 1958. 

The author has analyzed a series of 256 
consecutive surgical strabismus patients. 
The series did not include patients with 
organic sensory defects or acquired mus- 
cle pareses. Factors which were found to 
be of little or equivocal importance in the 
development postoperatively of third de- 
gree fusion are: amount of deviation (in 
any direction), refractive error, type of 
operation done, age at operation, orthop- 
tics, position of the eyes under general 
anesthesia, anatomic abnormalities and 
postoperative adhesions, heredity, anom- 
alous retinal correspondence, and mani- 
fest lesions of the optomotor pathways. 
The following factors may militate 
against success: the squint dating from 
birth, long duration as related to the age 
of the patient, amblyopia, a residual hori- 
zontal tropia of over 10 prism diopters or a 
vertical one over 2 prism diopters in 
the primary position. Intermittency, of 
course, greatly improves the prognosis. 
(2 figures, 10 tables, 30 references) 

Harry Horwich. 


Ehrich, Wulf. Binocular vision after 
operations for hypertropia. Klin. Mo- 
natsbl. f. Augenh. 132 :681-690, 1958. 

Ehrich evaluated 56 patients; the qual- 
ity of binocular vision improved in 42 
after the surgery. Nearly half of the pa- 
tients had binocular vision before the op- 
eration. The results are better when the 
patient is young and when there is no 
appreciable horizontal deviation. (6 


tables, 33 references) 
Frederick C. Blodi. 


Frandsen, D. Some results from a clini- 
cal-statistical survey on _ strabismus 
among Copenhagen children. Acta ophth. 
36 :488-498, 1958. 

Six percent of the Copenhagen children 
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are premature. Among all squinting chil- 
dren, 11.5 percent were premature. Left- 
handedness occurs in 12 percent of squint- 
ing children and in 6 percent of the nor- 
mal population. It seems that left-handed- 
ness and prematurity are in some way 
correlated with strabismus. (11 figures) 
John J. Stern. 


Haensel, W. Experiences with the my- 
ectomy of the inferior oblique muscle. 
Klin. Monatsbl. f. Augenh. 132 :879-883, 
1958. 

A vertical component is frequent in 
horizontal strabismus. Among 450 opera- 
tions for strabismus a myectomy of the 
inferior oblique muscle of one or both 
eyes had to be done in 160 cases. A reces- 
sion of the muscle is thought to be too 
difficult an operation, (22 references) 

Frederick C. Blodi. 


Hager, G. The field of gaze (with fixed 
and moving head) in normal persons. 
Klin. Monatsbl. f. Augenh. 132 :656-670, 
1958. 

Examinations of 348 normal persons 
were done on the gaze perimeter of Com- 
berg. There was a decrease of the field 
with age in all meridians. The field of 
gaze can also be determined when only 
the stance of the legs remains fixed. The 
patient can move not only his eyes but 
also head, neck, shoulder and pelvis. This 
field also decreases with age. (7 charts, 
15 figures, 7 tables, 1 reference) 

Frederick C. Blodi. 


Hamburger, F. A. The application of 
vasodilators and vasoconstrictors to the 
external eye. Klin. Monatsbl. f. Augenh. 
132 :735-740, 1958. 

Subconjunctival injections of Prisco- 
line are of great value in the treatment of 
chemical burns of the eye. Priscoline can 
also be used locally in ointment or solu- 
tion. The drug is also of value in the treat- 


ment of bullous keratitis. 
Frederick C. Blodi. 
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Herberg, H. J. and Schilf, E. Neuro- 
logic considerations in a case of volun- 
tary pendulating nystagmus. Klin. Mo- 
natsbl. f. Augenh. 132 :780-790, 1958. 

A 49-year-old man was observed who 
could voluntarily produce a pendulating 
nystagmus. The movements were quite 
fast as could be recorded by electro-ocu- 
lography. Such high frequency resembles 
a tremor of other skeletal muscles. (3 fig- 
ures, 24 references) Frederick C, Blodi. 


Mackensen, G. The theory of opto- 
kinetic nystagmus. Klin. Monatsbl. f. Au- 
genh. 132 :769-780, 1958. 

A number of observations are cited 
which speak against the classical (Bar- 
any) theory of the etiology of optokinetic 
nystagmus which associates the fixating 
eyes closely with the objects of a moving 
environment. One observation was made 
on a patient with unilateral ophthalmo- 
plegia. When a moving object was pre- 
sented to this eye, the sound, but covered 
eye, showed optokinetic nystagmus. 
Another factor is the after-nystagmus 
which follows the optokinetic nystagmus. 
The existence of this after-nystagmus was 
heretofore denied by some authors. Mac- 
Kensen could convincingly demonstrate it 
by electro-oculography. The duration of 
the stimulus can be shortened to 0.05 sec. 
and still elicit a nystagmus. While the 
stimulus remains unchanged, the nystag- 
mus increases during the first six minutes. 
In addition to the optical regulation a 
central influence must be assumed (6 fig- 
ures, 31 references) 

Frederick C. Blodi. 


Mertens, H.-G., Erlo, and Papst, W. 
The ocular myopathies : oligosymptomatic 
ocular myositis (pseudomyasthenia). Ner- 
venarzt 29 :213-226, May 20, 1958. 

The authors present the third part of 
their investigations and discuss seven 
cases of a previously undescribed form of 
ocular myositis. The clinical appearance is 
that of ptosis and ocular muscle palsy 


similar to that of myasthenia gravis but 
prostigmine is ineffective. Electromyog- 
raphy indicates a myopathy and good im- 
provement is obtained with cortisone. (3 
tables, 8 figures, 30 references) 

Edward U. Murphy. 


Meller, Poul Martin. The influence of 
anesthesia and premedication on the an- 
gle of squint. Acta ophth. 36 :499-498, 
1958. 

In about 50 percent of cases the angle 
of convergence was considerably reduced 
after premedication with morphine and 
atropine, and also under ether anesthesia. 
Children whose angle of squint was not 
affected by premedication also showed no 
change during anesthesia. These prelimi- 
nary findings call for an analysis and sug- 
gest that the surgeon should not be 
tempted to change his operative plan if 
the angle is altered by premedication or 
anesthesia. (5 references) John J. Stern. 


Momosse, Hirofumi. Studies of the ac- 
tion of the extraocular muscles in monoc- 
ular movements by means of quantifica- 
tion of integrated EMG. Jap. J. Ophth. 
2 :108-122, May, 1958. 

In horizontal movements of the eye, 
one of the horizontal rectus muscles con- 
tracts and the other is relaxed, while all 
of the vertical and oblique muscles main- 
tain a constant level of discharge and 
never receive any increase in innervation. 
In vertical movements, two of the verti- 
cal rectus muscles contract, the other two 
are relaxed, and the electrical activity of 
the horizontal rectus muscles remains un- 
changed. In oblique movements, three 
muscles contract, and the remaining three 
are relaxed. (17 figures, 17 references) 

Irwin E, Gaynon. 


Nirankari, M. S. and Maudgal, M. C. 
Incomitant strabismus of unusual origin. 
Brit. J. Ophth. 42 :425-428, July, 1958. 

A 16-year-old girl developed paresis of 
the left external rectus muscle after be- 
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ing stung by a wasp near the inner can- 
thus. It was easily relieved by surgery. 
It is probable that the abduscens nerve 
endings were permanently paralysed by 
the wasp toxin. 

A 25-year-old man noted aching in the 
outer aspect of one eye with gradual di- 
plopia and esotropia. A nodular swelling 
was noted beneath the conjunctiva later- 
ally and this was removed. It proved to 
be a cysticercus probably ingested in pork 
eaten one year before. Symptoms were 
entirely relieved. (2 figures, 1 reference) 

Morris Kaplan. 


Papst, W., Esslen, E. and Mertens, H. 
G. The ocular muscular dystrophy. Klin. 
Monatsbl. f. Augenh. 132 :691-707, 1958. 

The authors describe three patients 
with progressive external ophthalmople- 
gia. The electromyograms were consistent 
with a myopathy. Histologic examination 
of some extraocular and skeletal muscles 
revealed a marked dystrophy. (7 figures, 
45 references) Frederick C. Blodi. 


Piper, H. F. Bilateral trochlearis pare- 
sis or Hertwig-Magendie strabismus. 
Klin. Monatsbl. f. Augenh. 132 :671-681, 
1958. 

The first patient showed an alternating 
hypertropia of the adducted eye while the 
abducted eye fixates. During depression 
of the head to one side the ipsilateral eye 
moved upward. This condition followed a 
severe head injury and is interpreted as a 
variation of a Hertwig-Magendie strabis- 
mus. The other two patients had a bilat- 
eral trochlearis paresis. (3 figures, 29 ref- 


erences) Frederick C. Blodi. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Aoki, Heihachi. Acute trachoma in 


Japan. Rev. intern. du trachome 35 :47-58, 
1958. 
The incidence rate of acute trachoma in 
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Japan is low and its clinical symptoms 
and course are the same as in the tra- 
choma produced by inoculation ; however, 
the types of disease are different. The 
term paratrachoma should not be given to 
inclusion conjunctivitis with inclusion 
bodies, acute course and good prognosis, 
until the virus of trachoma and paratra- 
choma is isolated. (1 figure, 3 tables, 18 


references) José A. Ferreira. 


Eisum, E. F. Experimental corrosions 
of the cornea. Acta ophth. 36:483-487, 
1958. 

Hydrochloric acid burns of the cornea 
were followed within one hour by liberat- 
ing the conjunctiva from the cornea in 
one sector near the limbus. More vascu- 
larization of the cornea was observed in 
the sector thus treated. This is desirable 
for better circulation and tissue repair and 
it is recommended for patients with acid 
burns. (1 figure) John J. Stern. 


Gilkes, M. J., Smith, C. H. and Sowa, J. 
Trachoma inclusions and penicillin. Brit. 
J. Ophth. 42 :478-482, Aug., 1958. 

Five cases are described in which 
900,000 units of procaine penicillin were 
given intramuscularly on each of five 
days. No other local or systemic therapy 
was given. The use of an iodine-staining 
method revealed degenerative changes in 
the inclusion bodies and their disappear- 
ance in cases that had been positive for 
a long time. Because the series is small 
and the period of observation minimal the 
authors do not present the dosage as cura- 
tive of trachoma. (12 references) 

Lawrence L. Garner. 


Harms, H. Permanent covering of the 
cornea with a conjunctival flap. Klin. 
Monatsbl. f. Augenh. 132 :707-714, 1958. 
A large flap is prepared and inverted 
so that conjunctival epithelium rests on 
the corneal surface. At the limbus the 
flap is pushed under the mobilized con- 
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junctiva so that the raw surfaces of the 
flap and of the limbal conjunctiva will 
adhere to each other. The flap is now su- 
tured to the adjacent conjunctiva by a 
running mattress suture which does not 
perforate conjunctival epithelium. Such 
covering is especially indicated in cases of 
lagophthalmus, corneal anesthesia, and 
mechanical irritation. The cornea is still 
visible under the flap. The flap can be re- 
moved in stages. (6 figures) 
Frederick C. Blodi. 


Hobbs, H. E. and Calnan, C. D. The 
ocular complications of chloroquine ther- 
apy. Lancet 1:1207-1209, June 7, 1958. 

Corneal changes secondary to chloro- 
quine therapy were confined to the epi- 
thelium and the stroma immediately ad- 
jacent to Bowman’s membrane. In some 


cases the appearance was that of whitish 


to yellow tinted lines in the corneal epi- 


thelium, irregularly curved, and concen- 
trated just below the pupil, and with 
white dots scattered over the surface of 
the cornea. The second variety consisted 
of faint white dots scattered over the cor- 
nea, aggregated into curved lines resem- 
bling the “lines of force of a magnetic 
field”. Except for one case, visual acuity 
returned to normal upon 
treatment. (3 figures, 3 references) 
Irwin E. Gaynon. 


cessation of 


Milklos, A. and Masovszky, L. Protec- 
tion of the graft with condom in kerato- 
plasty. Brit. J. Ophth. 42:401-405, July, 
1958. 

Several procedures for protection of the 
graft in keratoplasty have been described 
but none are considered satisfactory ; the 
authors describe an additional method 
which has served very well for ten years. 
Condom rubber is used and is cut in a 
round patch 2 mm. greater in diameter 
than the graft to be employed. Several 
puncture holes are made in it and after 
proper sterilization it is loosely sutured 


into the episclera before surgery. After 
the keratoplasty the sutures are secured. 
It is removed on the eighth day. (4 fig- 
ures, 4 references) Morris Kaplan. 


Miura, R. Electron microscopic study 
of trachoma granule. Acta Soc. Ophth. 
Japan 62 :1226-1239, Aug., 1958. 

This is a study of the trachomatous 
conjunctiva in section by electron micros- 
copy. The general histology is described. 
There are also some illustrations of epi- 
thelial cells which contain indisputable 
viral inclusions. (22 figures, 32 references) 

Yukihiko Mitsui. 


Romanes, G. J. Infection with Micrococ- 
cus tetragenus as a complication of pene- 
trating keratoplasty. Brit. J. Ophth. 42: 
429-432, July, 1958. 

A. 27-year-old man with progressive 
conical cornea became intolerant of con- 
tact lenses and sought keratoplasty. The 
donor eye for the surgery was removed 
with aseptic precautions and was treated 
with chloramphenicol. Its 48 hour culture 
was negative. The 8-mm., full-thickness 
graft was successfully placed with direct 
suturing and overlay sutures over egg 
membrane. The first dressing on the sev- 
enth day revealed purulent infection of 
the graft as well as of the host cornea. 
The culture: revealed Micrococcus tetra- 
genus sensitive only to chloramphenicol. 
This drug was injected beneath the con- 
junctiva daily along with large oral doses ; 
it was also instilled as drops at 5-minute 
intervals day and night. After ten days 
the eye began to respond very rapidly and 
the patient was finally discharged with a 
clear graft and with vision of 6/36 un- 
aided. Six weeks later the eye was com- 
pletely quiet and clear and gave vision of 
6/9 with a new contact lens. (2 figures, 
1 reference) Morris Kaplan. 

Salleras, A. Surgical insertion of plastic 


corneas. Arch. oftal. Buenos Aires 33 :105- 
107, April, 1958. 
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As the results obtained with kerato- 
plasty in cases of Fuchs’ dystrophy, cor- 
neal burns, and in aphakic patients are 
poor, the insertion of an acrylic lens, 7 
mm, in diameter, into the round window 
created by a central corneal trephination 
is thought to be worth trying. The pro- 
cedure was used in two cases of opaque 
and vascularized cornea, in one of which 
two transplants had previously been per- 
formed without success. In both the 
operation could be carried out without 
immediate complications. As yet the 
follow-up is very short—four days in one 
case and two in the other. (8 references) 

A. Urrets-Zavalia, Jr. 


Sédan, Jean. Three pilots who had tra- 
choma. Rev. intern. du trachome 35 :59-63, 
1958. 

Three pilots who almost had to leave 
their jobs because of active trachoma 
were kept working by regular and con- 
stant local treatment with tannic acid. To 
keep trachoma in the cicatricial stage in 
a long course of treatment is advisable. 

José A. Ferreira. 


Sezer, Necdet. Characteristics of tra- 
chomatous inflammation. Rev. intern. du 
trachome 35 :16-26, 1958. 

Two stages can be recognized in the 
inflammatory reaction in trachoma. In a 
first stage there are inclusion bodies and 
purulent leucocytic infiltrates. In the sec- 
ond stage mitotic division of éells is con- 
spicuous and retinculoendothelial cells 
abound. (10 figures) José A. Ferreira. 


Sivasubramaniam, P. Mode of action of 


tarsorrhaphy in neuroparalytic keratitis. 
Brit. J. Ophth. 42 :483-485, Aug., 1958. 
The author suggests that exposed areas 
are affected in neuroparalytic keratitis be- 
cause of a lack of support of the cornea. 
He points out that supportive bandaging 
of an injured joint discourages edema 
around it. Performing a tarsorrhaphy fur 


nishes this support and offers an excel- 
lent procedure to save not only the cor- 
nea, but possibly the eye. The procedure 
is excellent particularly in recurrent ero- 
sions of the cornea, vesiculations in her- 
pes zoster and keratoplasty. Thirteen 
cases are described briefly. (8 references) 
Lawrence L. Garner. 


Sjogren, Henrik. Corneal transplanta- 
tion with punch forceps. Acta ophth. 36: 
394-404, 1958. 

A punch forceps is described which 
produces a graft and a hole of the same 
size with perpendicular sides, and with- 
out fringes and irregularities of Desce- 
met’s membrane and the endothelium. 
The results in 18 cases of corneal trans- 
plantation with this instrument are de- 
scribed. A clear graft was obtained in 15 
cases, in ten of which there was a total 
leucoma with vascularization, which is 
usually regarded as a poor risk. (10 fig- 
ures, 11 references) John J. Stern. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

von Burstin, Gotz. A case of choroid- 
eremia with electroretinographic examina- 
tion. Klin. Monatsbl. f. Augenh. 132 :869- 
874, 1958. 

Three patients, a father and two daugh- 
ters, are described. The ERG was abol- 
ished in’ the father and normal in the two 
carriers. (3 figures, 14 references) 

Frederick C. Blodi. 


Hervouet, F. and Francois, P. An angi- 
oma of the choroid. Ann. d'ocul. 191 344 
357, May, 1958. 

The authors describe microscopic prep 
arations of an eye with an angioma of the 
choroid, It is of interest because the enu 
cleation was performed before the devel 
opment of increased tension and before 


any secondary changes had occurred The 
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“pure” pathologic picture of angioma of 
the choroid is thus presented. (11 figures, 
14 references) David Shoch. 


Kato, Tadashi. A clinical study on Beh- 
cet’s syndrome. Occurrence rates of this 
syndrome in endogenous uveitis. Jap. J. 
Ophth. 2 :122-127, May, 1958. 

Of 38,053 outpatients, 1.35 percent or 
512 patients had endogenous uveitis. Of 
these, 23.02 percent or 77 patients were 
considered to have a complete or incom- 
plete mucocutaneous ocular syndrome. 
(6 tables, 11 references) 

Irwin E. Gaynon. 


Majima, S. Serum protein, liver func- 
tion and spinal fluid in Behcet’s disease 
and idiopathic uveitis. Acta Soc. Ophth. 
Japan 62 :1157-1175, Aug., 1958. 

In Behcet's disease there is a definite 
decrease in serum albumin with an in- 
crease in serum globulin. In idiopathic 
uveitis there is a similar but a slighter 
change. In the former there is little dis- 
turbance in the liver function whereas in 
the latter there is a definite disturbance 
in the liver. In other types of uveitis there 
is no obvious change in the serum protein 
figures, 17 tables, 77 refer- 

Yukihiko Mitsui. 


fractions. (5 
ences) 


Ohrt, Vagn. Rubeosis iridis diabetica. 
Acta ophth, 36 :556-558, 1958 

The manner of formation of the new 
vessels in the iris is described in detail 
It is assumed to be caused by a protracted 


venous congestion due to phlebopathy 


caused by the diabetes. There is no effec- 
tive treatment. Cyclodiathermy seems to 
be the only procedure which brings about 
relief from the pain of secondary glau- 
coma and preservation of the amaurotic 
eye. John J. Stern. 

Stein, R. Replacement of traumatic iris 
prolapse. Brit. J. Ophth. 42 :406-412, July, 
1958. 

The standard procedure for repair of a 
traumatic prolapse of the iris has always 
been pulling the iris out through the 
wound and excising it, leaving the iris, 
with the resultant coloboma, to fall back 
into its proper place. The dominant reason 
for not replacing the intact iris into the 
anterior chamber was the danger of in- 
troducing infection within the eye. How- 
ever, with the proper use of antibiotics 
and steroids, this danger is practically 
eliminated and it is felt that the disad- 
vantages of excising the prolapse are suffi- 
cient to discard the procedure. It is recom- 
mended that if the prolapse is not more 
than four days old and not more than 6 
or 7 mm. in extent, it should be replaced 
intact. The procedure recommended is in- 
cision at the limbus with knife or kera- 
tome followed by the insertion of a cyclo- 
dialysis spatula and forcing the prolapse 
from within the chamber to return to its 
normal position. Air is injected and then 
the rupture of the cornea is sutured, This 
procedure has been used in 20 cases with 
uniformly good results and without any 
appreciable complications. (3 figures, 4 


Morris Kaplan. 
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Epirep By Donatp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance. 


DeaTHS 


Dr. Edwin F. Tait, Norristown, Pennsylvania, 
September 23, 1958. 

Dr. Richard Parker Bell, Jr., Lakewood, Ohio, 
died July 26, 1958, aged 38 years. 

Dr. Alfred Francis Luhr, Buffalo, New York, 
died August 4, 1958, aged 78 years. 

Dr. William Ewing Shahan, Saint Louis, Mis- 
souri, died August 11, 1958, aged 81 years. 


ANNOUNCEMENTS 
ALL-INDIA MEETING 


The All-India Ophthalmological Society will hold 
its annual meeting in Trivandrum on February 19, 
20, and 21, 1959. The principal subject of this con- 
gress will be industrial ophthalmology. However, 
a number of free papers will also be included in 
the program. U. S. ophthalmologists interested in 
attending and addressing this meeting should con- 
tact: 

Dr. Y. K. C. Pandit, Honorary General Secre- 
tary, 

Bombay Mutual Building, 

2nd Floor, Hornby Road, 

Bombay 1, India 

or 

Dr. William John Holmes, 

280 Alexander Young Building, 

Honolulu 13, Hawaii. 


Unrrep KInGpOM ANNUAL CONGRESS 


The annual congress of the Ophthalmological 
Society of the United Kingdom will be held at the 
Royal Society of Medicine, 1 Wimpole Street, 
London, W.1, on April 9, 10, and 11, 1959. The 
presidential address will be delivered by Mr. R. C. 
Davenport. 

The subject for discussion will be “The swollen 
optic disc.” This will be opened by Dr. S. P. 
Meadows and Mr. D. P. Greaves. Members who 
wish to take part in the subsequent discussion are 
advised to intimate their intention before the open- 
ing of the congress. It is emphasized that no mem- 
ber may speak for more than 10 minutes. 

There will also be a short symposium on “The 
treatment of ocular injuries.” The speakers will 
include Mr. M. J. Roper-Hall and Mr. John Whit- 
well. 

The 1959 Bowman Lecture will be delivered by 
Prof. Louis Paufique of Lyons 

The annual dinner will be held at the Trocadero 
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Restaurant on Thursday, April 9th. A Trade Ex- 
hibition will be held in the Cowdray Hall (next door 
to the Royal Society of Medicine). 

On account of the difficulty in obtaining hotel ac- 
commodations in London, all members who will re- 
quire it are advised to make their arrangements in 
good time. 

Information may be obtained by writing: 

Secretary, Ophthalmological Society 

47 Lincoln’s Inn Fields 

London W.C. 2, England 


FLORIDA SEMINAR 

The Florida Midwinter Seminar of Ophthal- 
mology and Otolaryngology will be presented in 
co-operation with the College of Medicine of the 
University of Florida and the University of Miami 
School of Medicine February 16 through 21, 1959, 
at the new Americana, 9701 Collins Avenue, Miami 
Beach. Outstanding speakers who will lecture on 
otolaryngology are John J. Conley, New York: 
George T. Harrell, Gainesville, Florida: William 
C. Huffman, Iowa City, Iowa; P. E. Ireland, To- 
ronto, Canada; and Arthur L. Juers, Louisville, 
Kentucky. 

The lectures on ophthalmology will be presented 
on February 19th, 20th, and 21st. The lecturers for 
these courses will be Frank D. Carroll, New York: 
Paul A. Chandler, Boston; John W. Henderson, 
Ann Arbor, Michigan; and Harvey E. Thorpe, 
Pittsburgh 

The registration fee for the seminar is $50.00. A 
check for $10.00 payable to the Florida Midwinter 
Seminar must accompany application. This is not 
returnable. The remainder of the registration fee 
will be paid at the seminar desk at the Americana 
Hotel on arrival. All the facilities of the Ameri- 
cana, including the beach and swimming pool, are 
available to all the registrants of the seminar and 
their families. For further information or registra- 
tion write: 

Dr. Kenneth Whitmer 

550 Brickell Avenue 

Miami, Florida 
Researcu Stupy Crus 

On the ophthalmology program for the 28th an- 
nual midwinter convention of the Research Study 
Club of Los Angeles, to be held at the Ambassador 
Hotel, Los Angeles, January 26 through January 
30, 1959, are: Prof. A. Franceschetti, Geneva, 
Switzerland; Dr. Arthur G. DeVoe, New York; 
Dr. Lester T. Jones, Portland, Oregon; Dr. Arthur 
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Jampolsky, San Francisco; and Dr. Carrol L. 
Weeks, Los Angeles. This year, during the meeting, 
for an additional fee of $50.00, a special course 
on cardiac resuscitation will be given by Dr. Wil- 
liam P. Mikkelsen. In order to be eligible for 
attendance at the convention, all applicants must 
be members in good standing of the American 
Medical Association. The fee for the course, 
$110.00, includes the cost of all round-table lunch- 
eons. For application or further information write: 

Dr. Norman Jesberg, treasurer 

500 South Lucas Avenue 

Los Angeles 17, California 


GREGG PRIZE 

The Ophthalmological Society of New South 
Wales announces that the Norman McAlister 
Gregg Prize will be awarded in 1959. The closing 
date for entries will be October 31, 1959, at midday. 

The prize of 100 guineas (Aust.) and a bronze 
medallion will be awarded to the British subject 
whose submitted original work, on any subject, is 
deemed to be the most valuable contribution to 
knowledge in ophthalmology. 

Intending candidates should notify the secretary 
of the society, Dr. John Hornbrook, 147 Macquarie 
Street, Sydney, at least two months before the 
closing date. Regulations for the prize (a copy of 
which follows) may be obtained from the secre- 
tary. 

Regulations 1958-59, Norman McAlister Gregg 
Prise 

1. Subject to the rules, the prize shall be awarded 
to the candidate whose work is deemed to be the 
most valuable contribution to knowledge in oph- 
thalmology. In the event of the council being of 
opinion that no work is of sufficient merit it shall 
not award the prize. 

2. A candidate must be, and declare that he is, 
a British subject. 

3. The work submitted must be in the English 
language. It must be the candidate’s own original 
work and written since the prize was last awarded 
(August, 1955). If such work has previously been 
submitted for publication, details must be supplied 
by the candidate. 

4. The council shall appoint examiners for each 
competition and the council’s decision as to the 
winning entry shall be final and conclusive. 

5. Intending candidates shall notify the secretary 
of the society of their intention to submit contribu- 
tions at least two months before the closing date. 

6. Three copies of the work are to be submitted 
It is to be typewritten and double spaced. Each 
work shall bear a motto and shall be accompanied 
by a sealed envelope containing the author’s name 
and qualifications. 

7. Entries will 
October 31, 1959. 


close for the present prize on 


3ASIC SCIENCE LECTURES 
The Department of Ophthalmology, Washington 


Hospital Center, 110 Irving Street, N.W., Wash- 
ington 10, D.C., is offering a series of lectures on 
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the basic sciences as applied to ophthalmology, to 
be given on Saturday mornings, from 8:00 a.m. to 
12:00 noon. These are designed for the resident 
staff in ophthalmology in preparation for Board 
examinations. All physicians, however, are cordially 
invited to attend the entire course or the individual 
lectures they desire. There are no fees for attend- 
ance. The lectures will be held in the Glaucoma 
Clinic (Room GA-E-38) on the ground floor of 
the Washington Hospital Center. 

The faculty includes: Dr. Paul Boeder, State 
University of Iowa; Dr. Paul Calibrisi, George 
Washington University; Dr. David D. Donaldson, 
Harvard Medical School; Dr. Harry Green, Smith, 
Kline & French Laboratories, Philadelphia; Dr 
Seymour P. Halbert, Columbia University; Dr. 
Irving H. Leopold, University of Pennsylvania; 
Dr. Edward W. D. Norton, University of Miami; 
Dr. Arthur M. Silberstein, Armed Forces Institute 
of Pathology; Dr. George K. Smelser, Columbia 
University; Dr. Carl J. Witkop, National Institute 
of Dental Research; and Dr. Lorenz E. Zimmer- 
man, Armed Forces Institute of Pathology. The 
Ford Fund Lecturer in Residence, Dr. Edward W. 
D. Norton, will also give clinics and rounds for two 
days previous to his scheduled lectures. Dr. Boeder 
will also give three evening lectures in addition 
to his scheduled lectures. Further announcements 
of these addenda will be made during the course. 

For the schedule of the basic science lectures and 
for further information write: 

The Training and Education Committee 

Department of Ophthalmology 

Washington Hospital Center 

110 Irving Street 

Washington 10, D.C. 


MEETING 


The Gill Memorial Eye, Ear, and Throat Hospi- 
tal, Roanoke, Virginia, will hold its 32nd annual 
spring congress in ophthalmology and otolaryngol- 
ogy and allied specialties, April 6 through April 11, 
1959. Among the guest speakers invited to attend 
are: Joseph P. Atkins, Philadelphia; Walter S. 
Atkinson, Watertown, New York: Kenneth D. 
Bailey, Fairmont, West Virginia; William L. Bene- 
dict, Rochester, Minnesota; F. Willson Daily, Ro- 
anoke; Windsor S. Davies, Detroit; Jeff Davis, 
New York; Francis P. Furgiuele, Philadelphia; 
Surgeon General B. W. Hogan, U.S.N., Washing- 
ton, D.C.; Bayard T. Horton, Rochester, Minne- 
sota; Wendell L. Hughes, Hempstead, New York; 
John H. King, Washington, D.C.; T. Keith Lyle, 
London; George T. Nager, Baltimore; Robin M. 
Rankow, New York; Kenneth L. Roper, Chicago; 
A. D. Ruedemann, Detroit ; Russell A. Sage, Indian- 
apolis; Jules G. Waltner, New York; Edgar N. 
Weaver, Roanoke; Walter L. Winkenwerder, Balti- 
more. 


INDUSTRIAL EYE PROBLEMS 


A four-day course in eye care and industrial eye 
programs will be presented by the Institute of In- 
dustrial Health and the Department of Ophthal- 
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mology of the University of Cincinnati on March 
9 through 12, 1959. The course will be open to 
physicians only with preference given to men in 
active industrial practice. The objective of the 
course is to furnish the mdustrial physician with up- 
to-date information regarding eye care in industry. 

The course will inciude basic principles of oph- 
thalmology as well as the practical aspect of an in- 
dustrial eye program. 

In addition to the members of the faculty of the 
University of Cincinnati, the guest faculty will in- 
clude persons well known in the field of ophthal- 
mology and industrial ophthalmology 

For additional information and application write: 

Secretary 

Institute of Industrial Health 

Kettering Laboratory 

Eden and Bethesda Avenue 

Cincinnati 19, Ohio. 


WILLS CLINICAL CONFERENCE 


The 11th annual clinical conference of the Wills 
Eye Hospital staff and Society of Ex-Residents 
will be held in Philadelphia at the hospital on 
Thursday, Friday and Saturday, February 19, 20, 
and 21, 1959. A number of new and attractive fea- 
tures are planned by the committee for this event. 

The Arthur J. Bedell Lecture will be delivered 
by Dr. Brittain F. Payne on “Complications follow- 
ing cataract surgery.” In addition to individual pres- 
entations and color television surgery, clinical, sur- 
gical, and research subjects, the scientific program 
will include special surgical clinics on Thursday. 

On Thursday evening, February 19th, there will 
be a scientific meeting of the Section on Oph- 
thalmology of the Philadelphia College of Phy- 
sicians which will be preceded by dinner. Everyone 
is invited to attend. Dr. R. N. Berke will be the 
guest speaker on the subject of “Surgical treatment 
of blepharoptosis.” 

The social activities will include an informal 
reception for all those who attend on Friday eve- 
ning, February 20, 1959. The conference will be con- 
cluded by a dinner meeting of the Society of Ex- 
Residents of the hospital. 


MISCELLANEOUS 
SraNForD UNIVERSITY POSTGRADUATE CONFERENCE 


The Stanford University School of Medicine, 
San Francisco, presented a four-day postgraduate 
course, November 12th through 15th. Topics 
covered were “Causes of failure in retinal detach- 
ment,” “Light coagulation therapy for retinal de- 
tachment,” “Causes of failure in glaucoma sur- 


gery,” “Primary and secondary glaucoma complica- 
tions and demonstrations of applanation tonotomy 
and tonography,” “Best types of cataract sutures 
and wound healing,” “Recent advances in drug 
therapy,” “Complications of systemic diseases,” and 
“Pigmented tumors of the uveal tract.” On Novem- 
ber 14th, a special lecture was given by Dr. G. 
Meyer-Schwickerath on “Light coagulation therapy 
of the eye.” 

The faculty of the conference included Drs. 
Jerome W. Bettman, Gilbert W. Cleasby, Baynard 
H. Colyear, Jr., William J. Ferguson, Jr., Milton 
Flocks, M. Wallace Friedman, Rufus C. Goodwin, 
Earle H. McBain, Dohrmann K. Pischel, Thomas 
C. Stevenson, Edward Tamler, Frank C. Winter, 
and Harold C. Zweng. 


SocreTIEs 
District oF COLUMBIA OFFICERS 


The officers of the Section on Ophthalmology, 
The Medical Society of the District of Columbia, 
Washington, for the 1958-59 sessions are: Presi- 
dent, Dr. Marshall M. Parks; vice-president and 
program chairman, Dr. Walter J. Romejko; secre- 
tary-treasurer, Dr. Elbert W. Dodd, Jr. The re- 
maining two of the four scheduled meetings will be 
on February 10 and April 16, 1959. 


MONTREAL MEETING 


The first quarterly meeting of the Montreal 
Ophthalmological Society for the year 1958-59, Dr. 
Roland Cloutier, presiding, was held at the Royal 
Victoria Hospital, October 30th. The guest speaker 
was Dr. Walter S. Atkinson of Watertown, New 
York, whose subject was “Measures which decrease 
complications of cataract extraction.” The follow- 
ing papers were also presented: “Keratoplasty in 
Fuchs’ dystrophy,” Dr. G. Swartz; “Problems in 
neuro-ophthalmic diagnosis,” Dr. S. B. Murphy; 
“The collection, storage, and selection of human 
vitreous for use in retinal detachment surgery,” Dr. 
K. G. Edwards; “Office management of the pa- 
tient with a reading difficulty,” Dr. J. V. V. 
Nicholls. 


PERSONAL 

Dr. Ralph W. Ryan, Morgantown, Pennsylvania, 
was a guest speaker at the Conference on Indus- 
trial Ophthalmology, held in Johannesburg, Union 
of South Africa, November 10th through 12th. Dr. 
Ryan also presented a paper on “Toxoplasmosis 
as related to eye disease,” before the annual meet- 
ing of the South African Ophthalmological Society 
in Johannesburg. 
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CONFIDENCE 


and well placed too! 


The ophthalmologist knows that when he recommends 
a GUILD OPTICIAN, the service and quality which are a Guild 
tradition help to make his patient satisfied. He has 
confidence that his GUILD OPTICIAN will get the job done right. 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING « 125 EAST 46TH ST., NEW YORK 17, N.Y. 
SUCCESSORS TO THE E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


THE CHAMLIN PERIMETER 


Pat. $2,779,235 
Dr. Max Chamlin, New York City 


This single instrument takes the place of a perimeter, the 
supporting ophthalmic table, and a chin rest for tangent screen 
| study. 
Are swings out of way to right or left on vertical axis for 
tangent screen use, 


Has fixed light source under chin rest in median position, 
which affords exactly equal illumination nasally and temporally 
in all 360° of rotation. 

A metal guard prevents entanglement with patient’s clothes 
} a8 are swings through 270° meridian. 


A small crank raises or lowers perimeter. The height is not 
affected by weight of the patient's head. Supplied with test ob- 
jects and record charts. 


Price: $350.00 (F.0.B.—N.Y.C.) 


BERENS SQUARE PRISMS 


These prisms have many advantages over glass 
WILL NOT BREAK OR CHIP ¢ LIGHT IN WEIGHT e¢ LOWER COST 
CAN BE REPOLISHED 

These advantages make them ideal for rental sets to patients for 
prism exercise, are available in any combination with or without leather 
covered cases, prices on request. 
Made in six standard sets: 
No. S-4 1 each 5-10-15-20 No. S-6 2 each 10-15-20 
No. S-8 2 each 5-10-15-20 No. SS-8 1 each 3-5-8-10-12-15-20-25 
No. S-16 1 each '%4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 


No. leach 
50 Available at all optical and surgical suppliers. 
Manufactured by 
225 Cadwalader Ave., R. O. GULDEN Philadelphia Md 


Elkins Park P.O. 
Our new complete brochure is now available 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. Dow Optical Co. 

Erker Bros. Optical Co. PRESCRIPTION SPECIALISTS 

908 Olive Street Suite 1015 30 N. Michigan Avenue 
Chicago, Illinois 


518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


Prince OPTICIANS 


Phone RAndolph 6-2243-44 


prescriptions with utmost care. 


4 West 4th St. 
23 Garfield Pt. 
411 Oak St. 


Dayton, Ohio | 117 S. Liidlow 
Covington, Ky. | 623 Scott St. 

‘ Newport, Ky. | 3rd & Washington 
PERFECTION, SKILL, and SERVICE SINCE 1872 


~ 


PORTLAND, ORE. Specialists in filling ophthalmologists’ 
Hal. H. Moor, 315 Mayer Bldg. & 


Cincinnati, Ohio 


Guild Optician 


4 
Oculists’ prescriptions exclusively 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 
mation. 


“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 


U.S.A. Agent 
MepicaL MARKET RESEARCH INC. 


East Washington Square, 
Philadelphia 5, U.S.A. 
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Extremely adaptable, this efficient fixa- 
tion forceps has 2x2 teeth, 1 mm. in 
length, tilted at a 30-degree angle, and 
overlapping, to allow 0.5 mm. for inclu- 
sion of cornea, sclera, or conjunctival 
tissue with an absolute minimum of 
trauma. 3 mm. between fixation points. 


It is especially suitable for placement of 
sutures in corneal transplant surgery, 
for post-placed cataract sutures, in 
scleral resections, in scleral tucking 
operations. May also be used as single 
fixation point by tilting handles slightly. 
Stainless steel. 


PERRITT DOUBLE FIXATION FORCEPS 


OP-3342 PERRITT Double Fixation Forceps. 


Each, $12.50 


ea EG. 


330 South Honore Street 
Chicago 12, Illinois 
Dailas * Houston © Los Angeles ® Rochester, Minn. 


JUST EVERYTHING OPHTHALMIC 
Rx SERVICE THROUGHOUT U. S. A. 
DISPENSING—REFRACTING ADJUNCTS 


*Beloccluders *Hand Occluders *Phoro-L 
Cataract Bifocal Loan Service  *Hand Prism Sets (glass-plastic) *Portable illum. Test Chart 
*Conacor Bifocal *Hand Maddox Rods Prism Bar 1-40 
Contact Lenses *Hand Red Glass Comb. Prism Bar Vert. 1-25 


*Prism Sets in Wallet 
Red and Green Specs 
Soft Rubber Occluder 
Spec Bands 
Stereoscopes 

*Strait Top Bifocal Trial Set 
Trifocal Trial Set 
Worth 4-Dot Tests 


Gonioscopic Contact Lenses 
Guibor Amblyscope Charts 
Guibor Distence Chart (E) 
Guibor Hand Reading Card (E) 
Guibor Motility Chart 
Guibor Stero Cards 

*Hand Dual Occluder 


*Belgord 


Lebensohn Astigmometer 
Lebensohn Hand Reading Card 
*Lenscorometer 
*Pocket Prism Bor 
(Vertical 2-104) 
*Pocket Prism Bar 
(Horizontal 3-204) 


OPHTHALMIC 
OPTICIANS 


DISPENSING SERVICE WHOLESALE B SERVICE 


Main Office: 
ttt N. Wabash Ave., at Wash. 
Chicago, Illinois 


Branch Office: 
1139 Central Ave., Wilmette, Ill. 
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THERMINON: AN ABSORPTIVE LENS 


Scientifically formulated to absorb infra-red radiations. 


THERMINON: AS A FILTER 


To filter out ultra violet and irritating red rays. 


THERMINON: ror nich TRANSMISSION OF 


WHITE LIGHT 


Actually a cooler sensation is produced. 
TH ERMINON: ALL LENSES ARE RADII CORRECTED 
Corrected curves. 


When you prescribe Genuine Therminon you give your patient the maximum in seeing comfort 


and your patient will report SUPERIOR EFFECTIVENESS 
All reliable laboratories can fill your Therminon needs, or write 


THERMINON LENS CORPORATION 


63rd & University, Des Moines, lowa 


the new and expanded quarters 


for greater efficiency . . . 


Okvg LABORATORIES, INC. 


contact lenses 


New York Office Sarasota, Florida Office 


75 East 55th Street P.O. Box 791 
New York 22, N. Y. Sarasota, Florida 
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ARTIFICIAL EYES GREINER & MUELLER 


MADE TO ORDER 


Phone FR 2-4449 
Branches at Kansas City, Mo., Detroit, Mich. 


Our experts visit Milwaukes, Madison, Minneapolis and 
St. Louis regularty. Serving the Middle West since 1924. 


Eye making has been a family tradition 
with us since 1835 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 
Ground Floor Allied Arts Bldg 


Exclusively Optical 


Handle *2.00 | 
Blades 3.00 doz | 


SURGICAL KNIVES BY 


WALTHAM 54 6 


INEXPENSIVE HOME TRAINING 
with CURPAX® equipment 


Cheiroscope $12.75 Stereoscope $11.00 
Pigeon Cantonnet $8.40 
Diploscope $8.00 Remy Separator $5.00 


For complete details ask your dealer, or write for Leaflet C-17 


CURRY & PAXTON INC. 
866 Willis Ave., Albertson, L. I., N. Y. 
“Helping the World to Better Vision” 


Ano HITTEBUEXPERTLY 55 E. Washington St. . . . Chicage 2, Ill. 
(o> 
GLASS & PLASTIC 
iniature 
Knife 
| for 
LN 
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THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
1959 CLINICAL CONFERENCE 


February 13 and 14, 1959—The Drake Hotel, Chicago, Illinois 


SPEAKERS: 
Paul A. Chandler, M.D. J. Robert Fitzgerald, M.D. R. Charles Oldfield, Jr., M.D. 
Charles E. Iliff, M.D. William F. Hughes, M.D. John H. Olwin, M.D. 
Samuel J. Kimura, M.D. Gilbert Iser, M.D. Frank Pirrucello, M.D. 
John Harry King, M.D. Bertha Klien, M.D. Theodore Zekman, M.D. 
J. Vernal Cassady, M.D. Frank W. Newell, M.D. 
SUBJECTS: 


Symposium: Management of Surgical Conditions of Lids and Lacrimal Apparatus. 
Management of Uveitis ¢ Plastic Surgical Principles 
Prophylaxis and Treatment of Vascular Occlusions ¢ Clinical Value of Electroretinography 


Management of Cardiac Arrest ¢ Glaucoma Management 
Present Status of Preserved Eye Tissue for Transplantation. 


Fee: $45.00 (Includes Round Table Luncheons and Buffet Supper following Gifford 
Lecture.) 


Registrar: Mrs. Edward J. Ryan, 1150 North Lorel Avenue, Chicago 51, Illinois 


THE FIFTEENTH ANNUAL GIFFORD MEMORIAL LECTURE 
Paul A. Chandler, Boston, Massachusetts ¢ Friday, February 13, 1959, The Drake Hotel ¢ 5:15 p.m. 


The Chicago Ophthalmological Society welcomes all physicians to attend the Lecture. A 
buffet supper which follows is open to physicians and their wives. 


PERM- EDGE CATARACT KNIVES—KERATOMES 


Now made of greatly improved S 
Stainless Steel 


@ Sharp, Long Lasting Edges 
@ Will Not Rust or Peel 
@ Easily Resharpened 


10.00 EA 


Available for immediate delivery 
from your local surgical supply dealer 


@ - THE fascton COMPANY, 425 FOURTH AVE., NEW YORK 16, N.Y. 3 


4 
yr 
| / 10.00 EA 
ay 
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URGENT REQUEST 


The Uveitis Laboratory, University of California — 


School of Medicine, San Francisco, is interested to 
obtain freshly enucleated eyes from patients with 
all types of uveitis and other endogenous inflamma- 
tions. Attempts are being made to isolate etiologic 
agents from these eyes. 


The eyes should not be fixed in preservatives or 
frozen, but placed in a sterile bottle, packaged, and 
shipped as quickly as possible. Please send speci- 
mens air express, special delivery, collect. Enclose 
history and findings and mark the package “Fresh 
Tissue Specimen—Rush."’ 


A report of isolations of organisms and pathlogic 
findings, including a slide, will be sent to the con- 
tributor. Credit will be given in any resulting pub- 
lications if desired. 


Telegraph collect if specimen being sent. 
Send eyes to 
Samvel Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
University of California School of 
Medicine 
San Francisco 22 
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THE UNIVERSITY OF 
MICHIGAN MEDICAL CENTER 


Postgraduate Conference in 
Ophthalmology 


The annual conference in Ophthalmol- 
ogy will be held April 20, 21 and 22, 1959, 
at the Rackham Graduate School Building, 
Ann Arbor, Michigan. 


The conference will be conducted by 
Dr. F. Fralick and Statf of the 
Department of Ophthalmology, and the 
following named guest lecturers will par- 


jruce 


ticipate : 
Dr. A. L. Kornzweig, New York City 
Dr. Edmond L. Cooper, Detroit 
Dr. Sidney A. Fox, New York City 
Dr. George M. Haik, New Orleans 
Dr. C. L. Schepens, Boston 
Applications may be addressed to the 
Department of Medicine, 
University Hospital, Ann Arbor, Michi- 


Postgraduate 


gan 


THE GILL MEMORIAL EYE, EAR 
AND THROAT HOSPITAL 


Announces to the Profession 
its 


THIRTY-SECOND ANNUAL 
SPRING CONGRESS 
IN 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


APRIL 6 through APRIL 11, 1959 


GUEST SPEAKERS 
Joseph P. Atkins, M.D. ...........Philadelphia, Pa. 
Walter S. Atkinson, M.D. .......... Watertown, N.Y. 
Kenneth D. Bailey, M.D. ..... -..Fairmont, W.Va. 
Windsor S. Davies, M.D. 
Jeff Davis, M.D. 
Francis P. Furgiuele, M.D. . 
Surgeon General B. W. Hogan, USN .. 
..Washington, D.C. 
Rochester, Minn. 
Hempstead, N.Y. 
. Washington, D.C. 


Wendell L. Hughes, M.D. ... 

T. Keith Lyle, M.D. ....... London, England 
George T. Nager, M.D. ..............Baltimore, Md. 
Robin M. Rankow, M.D. ............. New York, N.Y. 
Kenneth L. Roper, M.D. . -+««Chicago, Il. 
A. D. Ruedemana, M.D. ° Detroit, Mich. 
Russell A. Sage, M.D. .......... - Indianapolis, Ind. 
Jules C. Waltner, M.D. ............New York, N.Y. 
Edgar N. Weaver, M.D. .............;. Roanoke, Va. 
Walter L. Winkenwerder, M.D. ......Baltimore, Md. 


FOR FURTHER INFORMATION WRITE: 
Superintendent, Post Office Box 1789, 
Reancke, Virginia 


It Will Pay You 


to look through the advertising 
pages of this Journal. 


We discriminate as to the quality 
and reliability of the advertising ac- 
cepted for the 


AMERICAN JOURNAL 
of 
OPHTHALMOLOGY 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


KR Your Residents 


Christmas is the time for ATTENDING OPHTHALMOLOGISTS 
and TEACHERS to show how much they appreciate the hard work of 


their residents and students by giving them a year’s subscription to the 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Remember your residents and students this Christmas. A beautiful 


Christmas greeting card, hand-inscribed with your name, will tell that 
you are sending twelve issues of the Journal with holiday greetings and 


good wishes. 


All you need to do is to fill in the form at the bottom of this page and 
mail at once with your check (rates: domestic, $12.00; foreign, $14.00). 
The card will be mailed in time for Christmas. 


| 
| Christmas Gift Order 


Ophthalmic Publishing Company 
664 North Michigan Avenue 
Chicago 11, Illinois 


Please send the American Journal of Ophthalmology for one year 
to the following residents and students 


(For our records) 
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XL AMERICAN JOURNAL OF OPHTHALMOLOGY 


ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 


(1891), V. Morax (1898). 


The Board of Editors is as follows: 


REDSLOB JEANDELIZE MAGITOT 
BAILLIART LEPLAT HARTMANN 
HAMBRESIN P..V. MORAX FRANCESCHETTI 

AMSLER FRANCOIS PAUFIQUE 

DIAZ-CANEJA DUBOIS POULSEN MAGGIORE 
Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 8° 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 
thalmological Societies. 


This review is published by Messrs. Doin & Co. 
8 Place de ’' Odeon Paris 6e 


Subscription rates: France and Colonies—4000 Fre. 
Abroad —4200 Fre. 
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NEW INSTRUMENTS! 


The CRICK 
OPERATING MICROSCOPE & SLIT LAMP 
© Specially designed for eye work. 

® Binocular Magnification 3, 6 and 10 

© Brilliant “axial” illumination. 

@ Easy to adjust, rigid in use. 

© Slit lamp attachment, brilliant, adjustable. 


The FISON 

BINOCULAR 

INDIRECT OPHTHALMOSCOPE 

@ Lightweight 

@ Intense 12 watt beam CHICAGO 
© Fully adjustable 


© “Keeler Clear" vision of fundus eo 


“Clip-on” HEADLAMP 


for BOOTHS 
KEELER MAGNIFYING 92-93 
SPECTACLE 


© Brilliant 12 watt light. 

adjustment to 
suit working distance. 

© Will fit users exist- 
ing Keeler magni- 


fying spectacle. 


This wonderful multi-pur- 
pose ‘scope gets more 


popular every year. It 
was first shown at Chicago in 1953 


and soon the number of Pantosco 

users will top five figures. Only the 

Pantoscope gives: 

© Brilliant 12 volt, 12 watt light. 

© Direct or indirect ophthalmology. 

© Choice of ordinary, red-free or polarised 
light. PANTOSCOPE 


& an OLD FAVORITE! 


KEELER OPTICAL PRODUCTS, INC. 
5241 Whitby Avenue, Philedeiphic 43, Po. 
GRoanite 4-5310 - Telephones - Kingswood 4-08674 
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A and V (so-called) syndrome, 835 
Abducens nerve, paralysis of in cranial lesions, 284 
ABSTRACTS: 106, 241, 421, 610, 764, 916 
Anatomy, embryology, and comparative 
mology: 610, 916 
. General pathology, 
611, 764, 917 
. Vegetative physiology, biochemistry, pharmacology, 
toxicology: 242, 612, 764, 918 
Physiologic optics, refraction, color vision: 248, 618, 
765, 921 
5. Diagnosis and therapy: 251, 421, 
Ocular motility: 258, 424, 768, 928 
Conjunctiva, cornea, sclera: 260, 425, 625, 768, 930 
. Uvea, sympathetic disease, aqueous: 267, 426, 627, 
770, 932 
Glaucoma and ocular tension: 269, 427, 627, 771 
Crystalline lens: 106, 273, 429, 631, 775 
Retina and vitreous: 108, 276, 431, 631, 775 
Optic nerve and chiasm: 111, 278, 433, 776 
Neuro-ophthalmology: 113, 278, 434, 777 
Eyeball, orbit, sinuses: 115, 280, 435, 778 
Eyelids, lacrimal apparatus: 117, 281, 436, 778 
Tumors: 117, 283, 437, 780 
7. Injuries: 118, 283, 438, 780 
Systemic disease and parasites: 119, 284, 439, 781 
Congenital deformities, heredity: 121, 442, 784 
. Hygiene, sociology, education, and history: 123, 


ophthal- 


bacteriology, immunology: 241, 


621, 766, 923 


443, 78 
ACCOMMODATION: Colenbrander’s method to study, 
706 


electric activity of eye during, *231, 403 
See Diamox 
Achromat: See Color blind 
ACTH, influence on electroretinogram, 921 
Adaptation, to glare, 353 
Adenoma, of pituitary, effect estrogen on, 768 
Adenovirus: See under Viruses 
Adenylic acid deaminase, activity of ciliary process, "9 
Adrenal cortex, role of in diabetic retinopathy, 111 
Africa, children of, eye disease in, 624 
French West, trachoma in, 626 
AFTER-IMAGES: phases, neurophysiologic basis of, 619 
tests, improvement on, 71 
to treat amblyopia, 619 
to treat extrafoveal fixation, 619 
Age, aqueous secretion decline with, 731 
lens proteins and, 614 
Aging, aqueous humor dynamics and, 45 
Akinesia, % 
of orbicularis, 255 
Albinos, color vision in, 250 
Algeria, ophthalmic teams in, 770 
Allergy, anterior segment and, 611 
in trachoma, 770 
uvea and, 612 
All-India Ophthalmological Congress, 753 
Amaurotic familial idiocy, 122 
lipid disease of bone and, 784 
AMBLYOPIA: after-images to treat, 619 
dark adaptation in, 24 
electric-arc welding, 885 
electroencephalogram in, 766 
electro-ophthalmography to study, *68 
ex anopsia, 621 
reaction time in, 249 
region hemiretinal difference in, 339 
suppression, hypnosis in children with, 53 
visual distortion in, 922 
Amblyoscope, 424 
American Academy of Ophthalmology and Otolaryngology, 
1958 meeting, 


Amniotic membrane, in symblepharon surgery, 261 
Analgesia, supplemental intravenous in cataract surgery, 
inier- 


hypersensitivity, antigen-antibody 


Anaphy lactic 
action in, 
ANESTHESIA: 622 
general, 423, 766 
influence on strabismus, 929 
intravenous, in cataract surgery, 179 
primacaine for, 254 
Tubocurarine and Nembutal, in rabbit surgery, 596 
Aneurysms, intracranial, eye complications of, 115 
ophthalmoplegia due to, 434 
Angiography, of orbit, diagnosis and, 116 
Angioma, facial, glaucoma and, 117 
of choroid, 932 
Angiomatosis retinae, 11 years after diathermy 
tion, 525 
photocoagulation of, 463 
Angiosarcoma of Kaposi, 437 
Angle of resolution, minimal, visual sensory units and, 


coagula 


Animals, emergence of vision in, 447 
Aniridia, iris defects and, 427 

traumatic, 269 
Anomalous correspondence, exotropia and, in twins, 258 
Anophthalmia, congenital in mice, inheritance of, 893 
Anoxemia, during muscle surgery, electrocardiogram and, 


Ansolysen, effect on aqueous dynamics, 49 
ANTERIOR CHAMBER: angle of, in primary glaucoma, 
pathology of, in glaucoma, 628 
aqueous removal from, aqueous flow after, 244 
delayed restoration of, 27 
depth of, in simple glaucoma, 429 
epithelial invasion of, after cataract extraction, 275, 62! 
fluorescein studies of, Wood's light in, 24 
hemorrhage, after injuries, 284 
implants of sclera into, 534 
lenses, 255, 430 
experiences with, 127 
new design of, 625 
report on 132 cases, 273 
pseudocysts in, 770 
unreformed, after cataract extraction, 88 
Anterior segment, 23 
allergic processes of, 611 
ANTIBIOTICS: 252 
bactericidal effect of, 920 
in extracting senile cataract, 631 
pharmacology of, 252 
resistance to, 252 
steroids and, 73% 
therapy with, 252 
Anticoagulants, in retinal thrombophlebitis, 433 
Antigen-antibody interaction, in anaphylactic 
sensitivity, *282 
Antigens, influence on 
barrier, 920 
Antiseptics, bactericidal effect of, 920 
Antistreptolysin, in aqueous, 615 
Aphakia, pupil-block in, 831 
Aplasia, of macula, myopia and, 123 
Apraxia, congenital ocular motor, 382 
AQUEOUS: antistreptolysin in, 615 
blood coagulation in, 247 
chlorides of, in uveitis, 612 
dynamics, aging and, 845 
effect pentolinium (Ansolysen) on, 499 
electrophoresis of, 918 
flow, after removal of aqueous from anterior chamber, 


244 


hyper- 


permeability of blood-aqueous 
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AQUEOUS (continued) 
formation of, alterations of, 
inflow, daily variations in, 918 
ocular tension control and, 245 
OUTFLOW : 920 

chief obstruction to, 614 
decline with age, 731 
effect Diamox on, 270 
in angle-closure glaucoma, 305 
production, effect Diamox on, 270 
proteins of, 245 
prothrombin in, 247 
secondary, biochemical study of, 618 
thromboelastography of, 764 
secretion of, decline with age, 731 
veins, 246 

Arachnoiditis, spinal fluid circulation and, 111 

Arcus senilis, corneal sensitivity in, 425 

von Arlt, Ferdinand, 225 

Arteriosclerosis, optic neuritis due to, 278 

Arteritis, retinal, in rheumatic arthritis, 776 
temporal, 781 

as cause of sudden blindness, 441 
eye involvement in, 287 
ocular crises of, 440 

optic nerve atrophy and, 403 
uncommon findings in, 439 

Arthritis, rheumatoid, retinal arteritis in, 776 

Ascarides, 

Association for Research in Ophthalmology, Inc: 
auditor's report, *124 
business meeting, *334 
committees, *332 

directory of members, *127 

new members, 
officers, *126, *332 
Procecdings, July, Part If; November, Part II 

Astigmatism, indirect, 76¢ 

Ataxia, telangiectasia and, 121 
sinopulmonary infections and, 442 

Atomic weapons, retinal hazards from, 700 

Atopic dermatitis, cataract and, 106 

Atresia, congenital, of nasolacrimal duct, 117 

Audiovisual 

Auditory system, glaucoma and, 427 

Australia, Ophthalmic Research Institute of, 690 
Ophthalmological Society of, 226 


changes induced by, *299 


eye lesions due to, 120 


synesthesia, 248 


BARKAN, Otto, 101 
Bee, sting, of eyelid, 438 
BEHCET’S syndrome: 441, 933 
c-reactive protein test in, 924 
liver function in, 
serum proteins in, 93: 
spinal fluid in, 933 
Biomicroscopy, with polarized light, 
Blaskovics operation, in ptosis, 117, 282 
modified by Iliff, for blepharoptosis, 819 
Blepharochalasis, refraction in, 923 
Blepharoptosis, Blaskovics operation for, 819 
correction of, 220 
B'inded, curriculum for retarded, 123 
Blindness, color: See Color blind 
cortical, 113 
in geriatric patients, 123 
sudden, due to temporal arteritis, 441 
traumatic, in Denmark, 119 
Blindspot, enlargement of, nervehead swelling and, 278 
BLOOD: coagulation of, in aqueous, 247 
conjunctical lymph space filled with, 266 
effect on vitreous, 356 
volume, of choroid, factors influencing, 1 
of retinal, factors influencing, 1 
Blood-aqueous barrier, in hemorrhagic g!aucoma, phase- 
contrast study of, 244 
influence o-antistreptolysin on, 243 


Blood-aqueous barrier (continued) 
pathophysiology for proteins of, 245 
permeability of, influence antigens on, 920 

Blood pressure, ocular tension and, 919 

Blood vessels, of optic chiasm, hypophysis 

thalamus and, 916 

Bone, lipid disease of, amaurotic familial idiocy and, 784 
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Bartley, S. Howard: Prinicples of Perception, 419 

Bellucci, R. J., et al.: Nursing in Diseases of the 
Eye, Ear, Nose and Throat, 761 

Brickner, R.: Prevailing Problems in the Cross-Eyed 
Child, 915 

Busacca, A., Goldmann, G., and Schiff-Wertheimer, S 
Biomicroscopy of the Vitreous and the Fundus, 418 

Documenta Ophthalmologica, 104 

Duke-Elder, Sir Stewart: A Century of International 
Ophthalmology, 913 

Esser, Albert: Geschichte der 
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tice, 763 
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417 
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Bornholm disease, optic neuritis and, 81 
Bruch’s membrane, degeneration of, 276 
Buphthalmos, in sisters, 785 
Burns, chemical and thermal: See 


under Injuries 
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Camera, hand fundus, 924 
Campimetry, 257 
Candida, albicans, retinitis due to, 277 

mycoderma, corneal ulcer due to, 170 
Canthorhinostomy, polyethene tubing in, 778 
Capillary fragility, of episclera, 923 
Carbon disulfide, influence on electroretinogram, 921 
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. Carbonic anhydrase inhibitors: See under names of vari- CHOROID (continued) 
ous drugs, Diamox, etc metastases to, from breast carcinoma, 14 
Carcinoma, metastatic to choroid, from breast, 14 spectrophotographic measurements of, 926 
of choroid, 267 Choroideremia, electroretinogram in, 932 
of conjunctiva, 769 Cigarettes, effect smoking on circulation of eye, 242 
Carotid, thrombosis of internal, 781 Ciliary body, atrophy of epithelial layers of, 269 
CATARACT: alloxan-induced, 108 epithelium, studies on, *299 
atopic dermatitis and, 106 medullo-epithelioma of, 19 
caloric, 490 melanoma of, 427 
complicated, subluxated lens due to, 8&8 parasites in, 782 
congenital, lentoid bodies after surgery for, 775 Ciliary muscle, study of, 916 
surgical complications of, & Ciliary processes, adenylic acid deaminase activity of, 
diabetic, reversal of, 107 
experimental, sulfhydry! groups and, 765 Circulation of eye, cigarette smoking and, 242 
EXTRACTION: 107 Clinical investigators and tests, 402 
after-cataract following, 274 Cogan’s syndrome, 262 
after glaucoma operations, 106 COLLAGEN DISEASES: 285 
anterior chamber unreformed after, 88 diagnosis in, 285 
complications of, 27 evolution in, 286 
corneal edema after, 275 eye manifestations of, 285 
drawn-up pupil after, 87 general manifestations and symptoms of, 286 
epithelization anterior chamber after, 275, 621 neuro-ophthalmologic manifestations of, 279 
Graefe incision in, 430 pathology of, 285 
in megalocornea, 631 symposium on, 285 
infection after, 274 therapy of, 286 
iridocyclitis after, 274 Coloboma, of eyelid, 282 
iris prolapse after, &% COLOR BLINDNESS: achromatic foveal threshold in, 251 
keratitis after, 892 electroretinogram in, 923 
; lens capsule adhesion to hyaloid and, 4% flicker, in total, 619 
of senile, antibiotics in, 631 photopic retinal receptors in, *81 
phacogenetic reaction after, 269 visual fields in, 922 
procedure selection in, 429 Color vision, 618 
retinal detachment after, 275 in albinos, 250 
safeguards in, for surgeon operating alone, 388 Condom, in keratoplasty, 931 
with and without lytic cocktail, 430 Cones, foveal, functional units of, 918 
galactosemic, 106 Congenital anomalies, of eyelids, 77 
in anaphylactic uveitis, influence glutathione on, 243 CONJUNCTIVA: a review, 117 
in diabetics, 429 blood vessels of, permeability of, 245 
in dietary deficiencies, 275 bulbar, melanoma of, 242 
iodoacetic acid, 24% carcinoma < 769 
lens epithelium in, pathogenesis of, 107 cells of, electrolytes and, *200 
operations for and operators of, 430 epithelial, toxicity medicaments for, 920 
patients, etiologic study of, 108 flap, to cover cornea, 930 
shock therapy and, 430 lipoma af sub-, 118 
surgery, 631 lymph spaces of, filled with blood, 266 
intravenous analgesia in, 594 melanotic tumors of, 769 
sedation in, 179 paracoccidiodosis of, 625 
safeguards in, 388 sac, implanting Stensen’s duct into in xerophthalmos, 
traumatic, 273 770 
Cerebral cortex, lesions of, ocular functions in, 242 sears, late infection of filtering, 155 
Cerebral infarction, visual loss after, 114 sensitivity, in excphchalmos, 260 
Chaleosis, ocular, 118 vascular phenomena of, 266 
Chiasm syndrome, postoperative course in, 280 Conjunctivitis, campaigns against in Algeria, 770 
Chicago Ophthalmological Society, 397, 895 epidemic, 770 
Chickenpox, keratitis of, 264 inclusion, staining inclusion bodies of, 917 
CHILDREN: African, eye disease in, 624 psychogenic, 263 
blind, legally, education of, 785 sulfonamides in, 768 
dacryocystorhinostomy in, 8 Conoid refracting surfaces, conoid lenses and, *86 
myopia in, dietary treatment of, 921 CONTACT LENSES: 
penetrating injuries in, management of, 88 in paralytic ptosis, 435 
suppression amblyopia of, hypnosis in, 53 microcorneal, in keratoconus, 769 
visual tests for, 219 patients’ acceptance of, 80 
with low vision, newer optical! aids for, 813 monocular, use of, 
Chloromycetin, in trachoma, 770 silicate glass in, 255 
Chloroquine, eye complications of therapy with, 931 Contusions of eye, 256 
Cholesteatoma, of orbit, 281 Convergence, asymmetric, electromyographic study of, 
Chondritis, perichondritis, iritis and, 268 “174 
Chorioretina, atrophies of, diffuse familial, 776 Copenhagen, strabismus in, 928 
inflammations of, pens opacities and, 267 Copper, removal splinters of, from vitreous, 925 
lesions of, oxygen in, 771 CORNEA: a review, 261 
Chorioretinitis, as manifestation of congenital toxoplas- cells of, electrolytes and, *269 
mosis, *135 conical, 426 
CHOROID: angioma of, 932 microcorneal lenses in, 769 
blood volume of, factors influencing, 1 corrosions of, 930 
carcioma of, 267 degenerations of, fatty, 425 
melanoma of, 402 destruction of, by Pseudomonas proteases, *249 
< melanosarcoma of, 427 development of, *276 
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CORNEA (continued) 
diseases of, 264 
dystrophy of, crocodile shagreen, 748 
dermochondrocorneal, 439 
filiform, 261 
Fuchs’ epithelial, 297 
hormonal, 226 
edema, after cataract extraction, 274, 275 
endothelium of, healing of, 
fluorescein in, factors influencing, 
histochemical changes in developing rat, *47 
implants, acrylic, 625 
injuries of, leukocyte origin in, 264 
experimental chemical, therapeutic studies in, 891 
keloid and cholesterol granuloma of, 263 
lesions of, effect heparin on experimental, 617 
leukocytes in, 610 
megalo-, cataract extraction in, 631 
nerves of, fibers of, influence glutamic acid and 
Vitamin Be on, 243 
influence corticosteroids on, 243 
permanent covering of, with conjunctival flap, 930 
permeability of, influence ultrasound on, 919 
phosphatase in, 613 
plastic, 931 
posterior surface of, injuries of, 426 
Pseudomonas infections of, *249 
sensitivity, in arcus senilis, 425 
in exophthalmos, 260 
splitting of, 885 
staphyloma of, hereditary, 442 
stroma of, cellular elements of, 611 
tattooing of, 264 
tissues of, separate culture of, *204 
viability of, in corneal transplantation, 263 
transparency changes of, during rapid hydratic n, *276 


ulcers of, corneal transplantation in pertorating, 67, 769 


due to Candida mycoderma, 170 
due to Pseudomonas aeruginosa 
CORNEAL TRANSPLANTATION: 
sporin as prophylaxis for, 351 
grafts, autogenous, 265 
condom to protect, 931 
holder for, 554 
table for, 591 
hetero-, biochemical study of, 921 
in herpetic keratitis, 671 
in perforated corneal ulcer, 67, 769 
infection with Micrococcus tetragenus after, 93] 
lamellar, instrument for, 924 
penetrating, graft fixation in, 541 
study 148 cases of, 
therapeutic, 625 
in corneal ulceration, 67, 769 
viability corneal tissue in, 263 
with punch forceps, 932 
CORRESPONDENCE: 
Clearing center for eye materials, 102 
Glaucoma survey in a small community, 913 
Recollections of Lawrence T. Post, 605 
Cortical blindness, 113 
Corticosteroids, 256 
dangers of ophthalmic, 924 
influence on corneal nerves, 243 
influence on retinal metabolism, 242 
Cortisone, in dacryostenosis, 436 
in trachoma, 769 
interstitial keratitis after, 265 
petechial hemorrhages after, 391 
Cranial nerves, 3rd, 4th and 6th, paralysis of, 787 
C-reactive protein test, in Behcet's syndrome, 924 
Crocodile shagreen, a corneal dystrophy, 748 
Cul-de-sacs, conjunctival, reconstruction of, 778 
Cycloanemization, 272 
Cyclodialysis, follow-up study of, 273 
hypotony after, 272 
Cyclodiathermy, vs. cycloelectrolysis, 27 
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Cycloelectrolysis, in glaucoma, 270 
retrociliary vs. 
Cyclopean eye, micropsia and macropsia of, 249 
Cysteine, as protection against radiation, 247 
Cystinosis, 89 
CYSTS: cerebellar, in Lindau disease, 110 
of iris, implantation, 627 
pseudo-, in anterior chamber, 770 


D 

Dacryoadenitis, 282 
tuberculous, 437 

Daeryocy storhinostomy, in children, 86 
Dacryostenosis, cortisone in, 436 
Dacryostomies, 117 
Dazzling, provoked, as clinical test 
Dark adaptation, amblyopic eyes 


in, 
changes in enzymes of visual cells in, 616 


disturbances of. Oxygen in, 767 
in amblyopia, 249 


in strabismus, 249 


retrociliary cyclodiathermy, 27 


Depth perception, effect myopia on, in pilots, 765 


Dermatitis, atopic, cataract and, 106 
Descemet’s membrane. healing of, *62 
DeWecker scissors, to remove corneascleral sut 
DIABETES: 227 
alloxan, mucopolysaccharides in, 612 
ocular tension in, 612 
cataract in, 429 
reversal of, 107 
eye manifestations of, 296 
lens changes in, reversal of early, 219 
optic nerve atrophy in, 123 
rubeosis iridis in, 93: 
blood chemistry in, 
fluorescein test in, 269 
tonometric curve in, 771 
DIABETIC RETINOPATHY: 775 
abnormal vascular responses and, 782 
adrenal cortex role in, 111 
electroretinogram in, 422 
fat emboli in, 109 
proliferating, 432 
radiation therapy in, 775 
Diagnosis, eye in, 255 
DIAMOX: action on ocular tension, 614 
effect on aqueous outflow, 270 
effect on aqueous production, 270 
effect on potassium concentration, 617 
in glaucoma, 428 
myopia after, 613 
potassium bicarbonate and, 
sodium and potassium concentrations after, 615 
Diathermy, coagulation, angiomatosis retinae 
after, 
of sclera, 765 
in glaucoma, 272 
Dichlorphenamide, as a hypotensive agent, 891 
Digitalis treatment in ophthalmology, 2 
Diplopia, zygomatic maxillary fracture and, 9% 
Diseases of eye, of medical interest, 927 
See also under Eye, diseases of 
Drugs, bacterial sensitivities to, 893 
electric responses induced by, *238 
Dysmegalopsia, 922 


Eales’ disease, X-ray therapy in, 108 
Echogram: See Ultrasound, studies of eye 
Ectodermal dysplasia, congenital, 122 
Ectropion, cicatricial, lagophthalmos 
abscess, 

in hemorrhagic glaucoma, 771 

paralytic, surgery of, 779 
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EDITORIALS (continued) 

18th International Congress of Ophthalmology, 900 

Enzymatic zonulolysis, 

Italian ophthalmology, 602 

Japanese Ophthalmological Society, 906 

Plastic approach to surgery, 407 

Present status of orthoptic practice, 755 

Prevention of angle-closure glaucoma, 600 

Progress of American ophthalmology, 90 

Il. International Course of Ophthalmology: 
Barraquer, 908 

17th clinical meeting of the Wilmer Resident's Associa- 
tion, 410 

Spring meetings, 233 

The virus of trachoma: A story of the past and present, 


Instituto 


XVIIIth International Congress of Ophthalmology, 900 
Electric, activity, during accommodation, *231 
in eye of Limulus, *210 
conduction velocities, in rabbit optic nerve, *223 
response, of cat eyes after drugs, *238 
See also symposium on Electrophysiology of the Eye, 
September Part index on pages ¢179-t182 
Electrocardiogram, during muscle surgery, 367 
Electrocyclography, 403 
Electroencephalogram, in amblyopia, 766 
in tapetoretinal degeneration, 632 
visual fields and, 422 
Electrolytes, conjunctival and corneal cells and, *208 
Electromyography, in myasthenia, 258 
of extraocular muscles, 929 
to study asymmetric convergence, *174 
to study saccadic eye movements, *183 
Electron microscope, to study ciliary epithelium, °299 
to study eye, * 
to study '-ms fibers, 611 
to study lacrimal gland, 615 
to study trachoma granule, 931 
to study zonule, 
trachoma pathology by, 261 
Electronystagmography, 434 
Electro-ophthalmography, to study amblyopic eyes, °63 
ELECTROPHORESIS: of aqueous, 918 
and plasma, after I™-labeled insulin, *196 
of tears, *12 
of vifreous, 918 
Electrophysiology of the visual system, symposium on: 
Septmber, Part complete index on 1179, t180, 1181, 
182 
ELECTRORETINOGRAM: contact glass in recording of, 
424 
electronic flash stimulation in, 423 
flicker, in color blindness, 619 
in choroideremia, 932 
in circulatory disturbances of retina, 432 
in color blindness, 925 
in diabetic retinopathy, 422 
in malignant intraocular tumors, 438 
in optic nerve lesions, 923 
in tapetoretinal degenerations, 431 
influence ACTH on, 921 
influence carbon disulfide on, 921 
potentials, after drugs, in cats, *238 
field of in rabbit, 615 
Electroshock, ocular tension and, 615 
Emmetropia, 250 
Emphysema, papilledema and, 112 
Endocrine, exophthalmos, 116 
Endophthalmitis, in congenital toxoplasmosis, 436 
Endothelioma, of optic nerve, 776 
Enzymatic zonulolysis, 235 
Enzyme, changes in visual cells, light and, 616 
Eosinophil, count in eye injuries, 924 
Epibulbar tumor, 253 
Episclera, capillary fragility of, 923 
Epithelioma, in spectacle wearers, 438 
of eyelid, contact radiation of, 282 


mber issue (pages tl through +182). 


Epithelium, pigment, vagaries of, 226 
Erb-Goldflam’s disease, 258 
Erythrocytes, aggregation of in eye disease, 120 
Eskimos, phlyctenular keratonconjunctivitis in, 210 
Estrogen, effect on pituitary adenoma, 768 
Esotropia, 835 
accommodative, treatment of, 768 
surgical experience and orthoptics in, 258 
See also under Strabismus 
Ethoxzolamide, a new carbonic anhydrase inhibitor, 41 
EYE: acoustic properties of, ultrasound to study, *319 
diseases of, incidence in Australia, 226 
multiple screening of, 331 
natural incidence of, 785 
of medical interest, 927 
hypothalamus and, in genital stimulation, 242 
materials, 


vasoconstrictors and, 928 
vasodilators and, 928 
Eyebrows, contamination of in surgery, 888 
dermoids of, 282 
Eyelashes, contamination of in surgery, 888 
EYELIDS: a review, 117 
abscess of, cicatricial ectropion and lagophthalmos due 
to, 
bee sting of, 438 
coloboma of, 282 
developmental anomaly of, 779 
epithelioma of, contact radiation for, 282 
margin defects of, repair by plastic surgery, 386 
retraction of, correction of, 927 
thermal burns of, 283 
xanthomas of, 779 
EXOPHTHALMOS: causes and treatment of, 116 
due to granuloma, 436 
due to myostitis, 778 
due to orbital cellulitis, 778 
endocrine, 116 
corneal and conjunctival sensitivity in, 260 
hyperthyroidism and, 115 
in Graves’ disease, 281! 
in marble bone disease, 436 
intermittent, surgery of, 115 
pulsating, Recklinghausen disease and, 116, 281 
Exotropia, anomalous correspondence and, in twin, 258 
in marble bone disease, 436 
surgery of, 


F 


Facial agenesis, 886 
Fat emboli, diabetic retinopathy and, 109 
Fibromatous pseudophakia, 430 
Filaria loa, 59 
Fluids of eye, rhodanese and rhodanese S in, 613 
Fluorescein, in cornea, factors influencing, *3 
test, in diabetic rubeosis, 269 
Focussing for near, 259 
Folliculosis, trachoma and, diagnosis of, 626 
Foreign bodies, extraction, Larsson’s method for, 423 
magnet tor, 926 
magnetic, 119 
ophthalmoscopic control of, 623 
localization, episcleral needles for, 76 
Formaldehyde, oxidation in retina, effect glutathione on, 
"42 
Fornix, plastic surgery of lower, 767 
Foster-Kennedy syndrome, 434 
Fovea, cones of, functional units of, 918 
Foveal, discrimination, measurement of, 620 
fixation, extra-, after-images to treat, 619 
Fractures, zygomatic-maxillary, with diplopia, operation 
in, 926 
Franceschetti syndrome, 442 
Friedreich's disease, 443 
Fuchs’ epithelial dystrophy of cornea, 297 
Fuchs, Ernst, 225 
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Fundus, blood vessels of, changes in, 227, 775 
findings, 401 
lesions of, 766 

Fusion, strabismus and sensory, 250 
third-degree postoperative, 928 
thresholds, measurement of, 621 
tonic phenomena during, 248 


G 


Gamma globulin, to treat herpetic iridocyclitis, 269 


Gamma radiation: See Radiation, gamma 
Gargoylism, 120 
Gaze, fields of, in eye diseases, 922 
in normal eyes, 928 
in systemic diseases, 922 
rotations of, horizontal, 424 
Germany, trachoma in, ¢ 


Gimbal-mounted projector, to demonstrate torsion, 696 


Glare, adaptation to, 353 
Glass, splinters of in eye, 781 
GLAUCOMA: 271, 401 
a symposium on, 628 
acute, general surgery and, 403 
intravenous Novocaine in, 774 
after retinal artery occlusion, 2 


angioma of face and, 117 
angle-closure, mechanisms in, 889 
prevention of, 
tonography and, diagnosis and therapy, 305 
anterior chamber angle in, 628 
auditory system involvement in, 427 


chronic, Diamox and potassium bicarbonate in, 270 
simple, miotic therapy of, prognostic value tonography 


in, 
closed-angle, 227 
etiology of, 771 
iridectomy in, 429 
congenital, 894 
cycloelectrolysis in, 270 
detection of, Phosphenator test in, *55 
diathermy in, 272, 428 
early detection of, 272 
gonioscopy in, 628 
headache of, 272 
hemorrhagic, ectropion in, 771 
phase-contrast of blood-aqueous barrier in, 
tonometric curve in, 771 
hereditary congenital, 627 
hypacusia and, 427 
infantile, gonioscopy in, 630 
signs in, 630 
symposium on, 630 
treatment of, 630 
medical treatment of, 629 
Miltown in, 271 
myopia, spherophakia and, 108 
nervous centers in, 774 
operations for, cataract extraction after, 106 
in trachoma, 628 
primary, action drugs used in, 628 
anterior chamber angle in, 311 
gonte-copy in, 627 
Schlemm’s canal in, 311 
tonography in, 627 
trabecula in, 311 
visual fields in, 271 
pseudo-, after methy] alcohol poisoning, 433 
screening tests for, 331 
secondary, after retinal artery occlusion, 182 


diagnosis in, 773 


gonioscopy in, 772 
medical treatment of, 773 
surgical treatment of, 774 
symposium on, 771 
to cataract extraction, 274 

simple, anterior chamber depth in, 429 
tension curves in, 627 


GLAUCOMA (continued) 
surgical treatment of, 630 
survey, in small community, 913 
tests for, provocative, 397, 628, 629 


tonography in, 629 

visual fields in, 629 
Glaucomatocyclitic crises, 2 
Glioma, of optic nerve, 111, 11 

managament of, 654 
Glutamic acid, influence on cort 


> 


in lens, *36 


influence on cataract of anaphylactic uveitis, 243 


Glycogen content of retina, 246 
GONTOSCOPY : hand illuminator for, 84 
in glaucoma, 628 
infantile, 630 
primary, 627 
secondary, 772 
with Zeiss surgical microscope, 258 
Granuloma, exophthalmos due to, 436 
of cornea, 263 
of sclera, 266 
Graves’ disease, 281 
Groenblad-Strandberg syndrome, Paget's 


Gudden’s commissure, significance of, 610 
H 


Hair, human as sutures, 767 
Headache, in glaucoma, 


Helminths, uveitis due to, 426 
Hemangiopericytoma, of orbit, 89 
Hemeralopia, essential, 619 


Hemianopsia, macular sparing in, 610 


HEMORRHAGE: anterior chamber, after injections, 284 


of retina, in newborn, 68 
petechial, after cortisone, 391 
subarachnoid, due to neurofibroma, 279 
Heparin, effect on corneal lesions, 617 
Heredity, in congenital anophthalmia, 893 
in ophthalmology, 121 
Herpes simplex, 227 
iridocyclitis due to, gamma globulin in, 269 
virus of, 764 
Herpes zoster, in 34-year-old child, 741 
muscle palsy due to, 279 
Herpetic keratitis: See Keratitis, herpetic 


Hormone dysfunction, external eye conditions and, 767 
Horner's syndrome, an analysis of 216 cases, 289 
Raeder’s syndrome and, differential diagnosis of, 194 


Hummelsheim operation, 397 


Hyaloid membrane, lens capsule adhesion to, 495 


Hyaluronidase, 421 
Hydrocephalus, anterior staphyloma with, 395 
Hydrocortisone, in optic neuritis, 433 
in retrobulbar neuritis, 433 
Hypacusia, glaucoma and, 427 


HYPERTENSION: arterial, eye manifestations of, 926 


ophthalmoscopy in, 925 
classification of, 923 
signs in, 927 

eye and ear involvement in, 427 


ganglion blocking in, effect on retinal blood pressure, 


441 
index of Fritz in, 253 


ophtha!moscopy in, clinical significance of, 92: 


papilledema in, 286 
retinal blood pressure in, 440 
retinopathy of, 917 

Hyperthyroidism, exophthalmos and, 115 


Hypertropia, surgery for, binocular vision after, 928 


See also under Strabismus 

Hyphema, 84, 284 
spontaneous, abnormal iris vessels and, 426 
traumatic, 873 


1 nerve fibers, 24: 
Glutathione, effect on formaldehyde oxidation in 
"42 


disease 


retina, 


and, 
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Hypnosis, in suppression amblyopia of children, 53 
Hypophysis, blood vessels of optic chiasm and, 916 
Hypothalamus, blood vessels of optic chiasm and, 916 
effect stimulation of, an ocular tension, 919 
eye and, in genital stimulation, 242 
Hypotony, after cyclodialysis, 272 
Hypoxia, chorioretinal lesions due to, oxygen to treat, 
771 
I 
Illumination, response Limulus eye to, 210 
Implants, anterior chamber, 255 
corneal acrylic, 625 
intrascleral, 117 
of sclera, into anterior chamber, 534 
Immunologic organ specificity of lens, *187 
Inclusion bodies, staining of, 917 
See also under Conjunctivitis and under Trachoma 
Index for symposium on Electrophysiology of the Visual 
System, September, Part II, 1179, 1180, 7181, 7182 
Indians, Canadian, phlyctenular keratoconjunctivitis in, 
210 


Industrial ophthalmology, 785 
Industry, visual screening in, 227, 767 
Infants, diseases of sinuses in, 435 
visual fields in, 250 
Infection, late, of filtering conjunctival scars, 155 
Infrared, radiation: See under Radiation 
INJURIES: anterior chamber hemorrhage after, 284 
cauterizing, Novocaine injections in, 118 
chemical burns, 283 
contusion, iris atrophy after, 780 
emergency treatment of, 118, 119 
eosinophil count in, 924 
flash burns of rabbit retina, 700 
foreign body: See Foreign Bodies 
glass, retention splinters of, 781 
head, eye signs of, 283 
penetrating, in children, management of, 88 
perforating, 225 
LK-values in, 422 
long-term follow-up of, 439 
pupil disturbances after, 278 
skull, optic nerve lesions in, 112 
thermal burns, of eyelids, 283 
Insect, bites of eye, 623 
keratoconjunctivitis caused by, 262 
Instituto Barraquer, II. International Course of, 908 
INSTRUMENTS: amblyoscope, 424 
applicator, rubber-tipped metal, 923 
camera, hand fundus, 924 
collated rear-vision test card, 592 
combination unit for refractors, 747 
corneal graft table, 591 
DeWecker scissors, to remove corneoscleral sutures, 587 
diathermy machine, 255 
episcleral needles to locate foreign bodies, 76 
fluorescent lamp examining unit, 926 
for lamellar keratoplasty, 924 
for subconjunctival implantation, 257 
gimbal-mounted projector to demonstrate torsion, 696 
hand illuminator for gonioscopy, 8 
hand optometer, 257 
keratoscope, 623 
lacrimal dilator and cannula, 255 
magnet, permanent, 926 
microrheometer, for perfusion, 613 
moist chamber, 589 
ophthalmoscope, for color television, 926 
photokeratography, 926 
probe for Berman locator, 927 
punch forceps for keratoplasty, 932 
recording tonometer, 623 
refinement for hand ophthalmoscope, 750 
refractor unit, portable, 218 
solar cautery, 624 
stand to mount Wood's light, 926 
trial frame, 624 


Insulin, shock, retinal and ocular pressure during, 624 
Intracranial vascular disease, ophthalmodynamometry in, 
924 
Intrauterine infections, new syndrome due to, 442 
Iodine, in ocular therapy, 257 
lodoacetic acid, cataract due to, 246 
Iran, trachoma in, 77 
Iridectomy, in closed-angle glaucoma, 429 
Iridencleisis, 628 
valvular, postplaced, 770 
[ridocyclitis, after cataract extraction, 274 
due to herpes simplex, 269 
etiology of, 767 
Iridoschisis, 794 
IRIS: aniridia, related defects and, 427 
aplasia of, rubella and, 439 
atrophy of, after trauma, 780 
of epithelial layers, 269 
blood vessels of, abnormal, hyphema and, 426 
cyst of, implantation, 627 
irritation of, pressure response to, 618 
melanoma of, 427 
pigment layers of, traumatic detachment of, 780 
prolapse, after cataract extraction, 86, 27 
replacement of, 933 
rubeosis of, in diabetes, 933 
fluorescein test in, 269 
solar coagulation of, 627 
spongy structure of, 916 
tumors of, primary, 268 
white spots of, 587 
Iritis, perichondritis, chondritis and, 268 
Iron compounds, effect on vitreous, 356 
Italian ophthalmology, 602 


J 
Jackson Memorial Lecture, XIV, 47 
Japan 
trachoma in, 930 
pathology of, 263 
Japanese Ophthalmological Society, 906 


Keloid, corneal, 263 
KERATITIS: after cataract extraction, 892 
Cogan’s syndrome and, 262 
herpetic, keratoplasty in, 671 
interstitial, after cortisone, 265 
neuroparalytic, tarsorrhaphy in, 932 
nummular, 266 
of chickenpox, 264 
physiology of, 241 
punctate, adenovirus and, 918 
KERATOCONJUNCTIVITIS: 226 
Bengal rose staining in, 768 
epidemic, due to adenovirus, 265, 266, 917 
insect producing, 262 
phlyctenular, in Canadian Eskimos and Indians, 210 
Keratoconus: See Cornea, conical 
Keratoscleritis, 425 
Kinetics, of pupil, influence procaine on, 244 
Krénlein operation, in optic nerve tumor, 112 


L 


Lacrimal apparatus: a review, 117 
duct, atresia of nasolacrimal, 117 
diseases of, eye and, 435 
patency of, classification of, 437 
function of, 437 
gland, electron microscope study of, 615 
nerve distribution in, 916 
in trachoma, 779 
surgery of, problems of nasal and, 668 
Lacrimal proteins, Schirmer test and, *12 
Lacrimal secretion, sphenopalatine-ganglion block and, 
281 
See also Tears 
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Marchesani syndrome, 108 
Marfan’s syndrome, 284 
tonography in, 428 
Mauriac syndrome, 402 
Medullo-epithelioma, of ciliary body, adult type, 19 
Meetings, ophthalmic: See Ophthalmic meetings 


Lagophthalmos, cicatricial ectropion and, due to lid ab 
scess, 77 
operation for, 282 
Landolt ring test, guessing bias of, *77 
Laurence-Moon-Biedl] syndrome, 784 
Leber’s disease, 112, 434 


Lectures, Jackson Memorial, XIV, 467 MELANOMA: after adrenalin, 283 
Lister Oration, 447 in temporal periphery, 780 
Proctor Medal, *163 of bulbar conjunctiva, 262 

of choroid, 402, 427 


deSchweinitz, 405 
LENS: absorption oxygen by, effect X rays on, 614 
capsule of, adhesion to hyaloid, cataract extraction and, 


of ciliary body, 427 


of iris, 427 

uveal, culture of, "163 
Méniere’s syndrome, nystagmus in, 278 
Meningioma, of optic nerve, 745 
Meningo-uveal syndrome, 782 


exfoliation of, 106 
study of, 508 


thermal detachment of anterior lamella of, 106 , ; : 
changes in, reversal of in early diabetes, 219 Metabolism, inhibition of, retinal swelling and, 614 


culture, synthetic medium for, *288 Methyl alcohol poisoning, 433 

“288 Methyleellulose, irritation studies of, 891 

Methylprednisolone, 919 

Microphthalmos, pathogenesis of, 121 

Micropsia, of cyclopean eye, 249 

Microscopy, electron: See Electron microscopy. Phase- 
contrast: See Phase-contrast microscopy 

Miltown, in glaucoma, 271 


opacities, chorioretinitis and, 267 MIOTICS: in glaucoma, prognostic value tonography and, 
ll 


sulfhydryl! groups and, 765 


epithelium, cell division in, 
in cataract pathogenesis, 107 
fibers of, electron microscope study of, 611 
fluorescence of, 618 
- glutathione in, *36 
histochemical changes, in development of rat, *47 
immunologic organ specificity of, *187 


phosphatase in. 613 Moebius sy ndrome, 122, 440 
proteins of, 616 Moist chamber, 589 
‘ ane and. 614 Motor apraxia, congenital ocular, 382 
: sulfhydryl groups in, *36 MOVEMEN 5 of the eye, congenital apraxia, 382 
subluxated, due to complicated cataract, 88 defects in, after cranial trauma, 284 
projector to demonstrate torsion, 696 
saccadic, electromyography to study, *183 
with myoclonus, 
Mucopolysaccharides, in alloxan diabetes, 6 
MUSCLES of the eye: diseases of, 424 
dystrophy of, 930 
extraocular, 227 
artificial paresis of, 213 
dystrophy of, 259 
° electrocardiographic alterations during surgery on, 367 
electromyography of, 929 
inferior oblique, myectomy of, 928 
inferior rectus, paresis of, 896 
myasthenia and paralysis of, 258 
operations on, levator advancement and resection, 283 
palsy, due to herpes zoster, 279 
paralysis, pupil distortion and, 284 
surgery of, anoxemia during, electrocardiogram and, 367 


thiaminase in, 765 

Lenses, anterior chamber: See Anterior chamber, lenses 
contact: See Contact lenses 
spectacle: See Spectacles 

Lentoid bodies, free after surgery congenital cataract, 


442 


1? 


Leprosy, 120 
ocular, 359 
Leukemia, retinopathy and, 109 
Leukocytes, in cornea, 610 
origin of, in corneal injuries, 264 
LIGHT: adaptation, amblyopic eyes in, *@ 
changes in enzymes of visual cells in, 616 
coagulation, 617 
of iris, 627 
influence on vegetative system, 247 
LK-values, in eye injuries, 422 
polarized, biomicroscopy with, 925 
response Limulus eyes to, *210 electrocardiogram during, 367 
LK-values, in perforating eye injuries, 422 oculo-cardiac reflex in, 253 
Limbus, Vogt’s white girdle of, 266 Myasthenia, electromyography in, 258 
Limulus, electric activity in eye of, *210 Mydriatic, R-658, 616 


Lindau disease, in five generations, 110 Myeloma, 402 
Lipoma, of orbit, 778 Myiasis, posterior internal, 782 


subconjunctival, 118 Myoclonus, eye movements with, 205 
Lister oration, 447 Myopathies, ocular, 929 
Lobectomy, visual field changes after, 777 MYOPIA: acquired, in airline pilots, 248 
Lymphoblastoma, 438 effect on depth perception, in pilots, 765 
Lymphosarcoma, of orbit, 435 in children, dietary treatment of, 921 
macular aplasia and, 123 
M method to improve, 622 
of prematurity, 45 
spherophakia, glaucoma and, 108 
transient, after Diamox, 613 
degeneration of, disciform, 896 Myositis, exophthalmos due to, 778 

juvenile, 276 Myotonic dystrophy, 241 
senile, 110 N 


surgery of, 584 
hole in, bilateral, 276 Napthaline, intoxication, retinal lesions after, 765 
retinal detachment and, 277 Nasal-lacrimal surgery, problems of, 668 
lesions of, diagnosis of, 110 Neomycin, 247 
sparing of, in hemianopsia, 610 Neosporin, prophylactic use in donor eyes, 351 
Nephropathy, adrenal cortex role in, 111 


Malaya, two cases from, 925 
Mandibulofacial dysostosis, 442, 886 NERVES: cranial, 3rd, 4th and 6th, paralysis of, 787 
Marble-bone disease, 436 interruption of, in Horner's syndrome, 289 


Macropsia, of cyclopean eye, 249 
MACULA: arteries of, tortuosity of, 431 
color of, 611 
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NERVES (continued) OPHTHALMOLOGY (continued) 
of lacrimal gland, distribution in, 916 Italian, 602 
paralyses of, abducens, in cran.al lesions, 284 heredity in, 121 
sympathetic ocular, paralysis of (Raeder’s syndrome), history of, bibliography of, 443 
194 office practice in, visual aids in, 186 
Nervous centers, in glaucoma, 774 optometry and, 785 
Nervous control, of ocular tension, 998 salicylate of soda in, 768 
Nervous system, vegetative, influence light on, 247 Ophthalmoplegia, due to intracranial aneurysm, 434 
Neural disease, retrolental fibroplasia and, 109 ptosis and, congenital, 122 
Neurofibroma, papilledema due to, 279 Ophthalmoscope, color television, 926 
subarachnoid hemorrhage due to, 279 monochromatic light for, 767 
Neurofibromatosis, 279 refinement for hand, 750 
Neuro-ophthalmology, collagen disease and, 279 Ophthalmoscopy, in arterial hypertension, 925, 927 
problems in, 113 classification of, 923 
New England Ophthalmological Society, 597, 897 clinical significance of, 923 
New York Society for Clinical Ophthalmology, 84, 403, 752 Optic chiasm, blood vessels of, hypophysis and hypothal- 
New Zealand, ophthalmic problems in, 661 mus and, 916 
Newborn, prophylaxis in, comparative study, 925 OPTIC NERVE: 776 
retinal hemorrhages in, 658 atrophy of, hereditary, 112, 433 
News Items, 124, 288, 444, 633, 786, 934 in chiasm syndrome, 280 
Nocardiosis, 120 in diabetes, 123 
Novocaine injections, in cauterizing injuries of eye, 118 in marble-bone disease, 436 
intravenous, in acute glaucoma, 774 temporal arteritis and, 403 
Nuclear weapons, retinal hazard from, evaluation of, 700 conduction velocities of rabbit, *223 
Nutrition, in myopic children, 921 endothelioma of, 776 
NYSTAGMUS: electronystagmographic analysis of, 434 glioma of, 111, 113 
in Méniere’s syndrome, 278 management of, 654 
inhibition of, 44 historadiography of, 622 
neurologic considerations in, 929 lesions of, electroretinogram in, 923 
optokinetic, 929 in skull injuries, 112 
retractorius, 260 meningioma of, 7 
nervehead swelling, blindspot enlargement and, 278 
°o semidecussation of, 114 
O-.antistreptolysin, influence on blood-aqueous barrier, 243 tumors of, 112 
OBITUARIES: Barkan, Otto, 01 Optic neuritis, arteriosclerotic, 278 
Post, Lawrence T., 6 Bornholm disease and, 81 
Sitchevska, Olga, 235 chiasmal, 111 
Thigpen, Charles A., 910 hydrocortisone in, 433 
Zentmayer, William, 412 retrobulbar: See Retrobulbar neuritis 
OCULAR TENSION: action Citral on, 69 Optic radiation, visual fields and, 777 
action Diamox on, 614 Optical aids, for childgen with low vision, 813 
aqueous, and control of, 245 Optics and visual physiology: a review, 620 
blood pressure and, 919 Optometry, ophthalmology and, 785 
electroshock and, 615 ORBIT: angiography of, diagnosis and, 116 
in alloxan diabetes, 612 cellulitis of, 436 
influence cervical sympathotomy on, 919 exophthalmos due to, 778 
influence steroids on, 323 cho'esteatoma of, 281 
nervous control of, 893 fracture of, pupil disturbances after, 278 
regulation of morphology of, 270 granuloma of, exophthalmos due to, 436 
response of, to pressure on iris, 618 hemangiopericytoma of, recurrent, 89 
retinal pressure and, during insulin shock, 624 lipoma of, 778 
subnormal, after cyclodialysis, 272 lymphosarcoma of, 435 
Oleoandomycin, *10 mixed tumors of, 438 
Onchocerciasis, 119 osteoma of, 392 
histology of, 120 phieboliths of, 116 
OPERATIONS: Blaskovics (modified, Iliff) for blephar pseudotumor of, 280 
optosis, 819 reconstruction of, 778 
in ptosis, 117 reticulosarcoma of, biopsy in, 780 
Hummel!sheim, 397 sarcoidosis of, 116 
Krénlein’s, in optic nerve tumor, 112 tumors of, epidermoid and dermoid, 2®) 
reopening of cicatrized trephination, 890 primary, 501 . 
Ophthalmic, meetings, 1958 Academy, 905 Organ specificity immunologic of lens, *187 
XVIII International Congress, 900 Orthoptics, in esotropia, 258 
Japanese Ophthalmological Society, 906 in strabismus, 259, 260 
Il International Course, Instituto Barraquer, 903 practice of, present status of, 755 
speakers at, care and nutrition of, 409 Osteoma, of orbit, 392 
spring, 1958, 233 Oximes, in ophthalmology, 724 
17th Wilmer Residents Association, 410 Oxygen, lens absorption of. effect X rays on, 614 
problems, in New Zealand, 661 to treat chorioretinal lesions, 771 
research, 892 to treat disturbances of dark adaptation, 767 
Institute of Australia, 690 P 
Ophthalmodynamometry, 927 
in internal medicine, 784 Paget's disease, Groenblad-Strandberg syndrome and, 287 
in intracranial vascular disease, 924 Pakistan, trachoma in, 625 
physical basis of, 623 Papilledema, due to neurofibroma, 279 
OPHTHALMOLOGY: American, progress of, 9 emphysema and, 112 
industrial, 785 hypertension and, 286 


wie 


SUBJECT INDEX xi 


Explanation: Numbers in boldface refer to Original Articles and Notes, Cases, Instruments. The asterisk (*) pre- 

ceding the page number indicates that the paper was published in Part II of the July issue (pages *1 through *143) 

OR Part II of the November issue (pages “145 through *334). The dagger (+) preceding the page number indicates 
that the paper was published in Part II of the September issue (pages ¢1 through +182). 


Papillitis, pseudo-, vascular, 776 
Paracoccidiodosis, of conjunctiva, 625 
Parasites, in ciliary body, 782 
Parinaud syndrome, frontal tumor and 
Parotid gland, syndrome, 782 

tumor, 227 
Pediatric syndromes, 597 
Pemphigus, cicatricial ocular, 882 
Penicillin, trachoma inclusions and, 930 
Pentolinium, effect on aqueous dynamics, 499 
Perichendritis, chondritis, iritis and, 268 
Perphenazine, in ocular surgery, 349 
Phacogenetic reaction, after cataract extraction, 26) 
f blood aqueous barrier in 


44 


Phase-contrast microscopy, of 
hemorrhagic glaucoma, 244 
of vitreous, 618 
Pheochromocytoma, albuminuric retinopathy and, 110 
Philadelphia, College of Physicians of, Section on Oph- 
thalmolowy, 89, 404, 599, 899 
Phleboliths, of orbit, 116 
Phlyctenular keratoconjunctivitis: See 
junctivitis 
Phosphatase, in corn 
in lens, 613 
Phosphate buffer, in chemical injuries of cornea, 
Phosphenator test, to detect glaucoma, “SS 
Photocoagulation, 423 
retina, in angiomatosis, 463 
Pigment epithelium, vagaries of, 
Pilots, airline, acquired myopia in, 


under Keratocon 


Pituitary, adenoma of, effect 

um f, radiation treatment of, 
Plasmocytoma, ocular, 118 
PLASTIC SURGERY 


f eyelid, 


conjunctival cul-de-sac, 778 


f orbit, 


repair defects from ophthalmic malignancies, 635 


Posner-Schlossmann syndrome, 
Post, Lawrence T 
recollections of, 605 
Potentials: See under Electric and under Electroretin 
gram 
Prednisolone, in temporal arteritis, 
Prednisolone-21 phosphate-neomycir 


ophthalmology, 736 


sulfate solution 
Prednisone, 257 
Prematurity, myopia of, 4 
retinopathy of, 8 
Procaine, influence on kinetics of pupil, 244 
Proctor Medal, *14 
Lecture, * 
remarks on acceptance of, *156 
Prostheses, 256 
Protein C, in inflammations, 764 
Proteins, blood-aqueous barrier and, 245 
of aqueous, 245 
of lens, 616 
age and, 614 
of tears, electrophoretic study of, *12 
sulfhydryl groups of, in lens, *36 
tests, C-reactive, in Behcet's disease, 924 
Prothrombin, in aqueous, 247 
Protozoa, 
Pseudocysts, in anterior chamber, 770 


uveitis due to, 426 


Pseudomonas, aeruginosa, cell-free extracts 
ulcers produced by, *21 
proteases, corneal destruction by, *249 
Pseudopapillitis, vascular, 
Pseudoxanthoma elasticum, 7% 
Pterygium, treatment of, 
visual loss due to, 263 
PTOSIS: Blaskovics operation in, 117, 
ophthalmoplegia and, congenital, 122 
paralytic, contact lenses in, 43 
refraction in, 923 


PUPIL: block, in aphakia, 831 
disturbances, after injury, 278 
muscle paralysis and, 284 
drawn-up, after cataract extraction, 87 
in Horner’s syndrome, 289 
in myotonic dystrophy, 241 
kinetics of, influence procaine on, 244 


R 


Radiation, cysteine as protection against, 247 
gamma, effect on cat eye, “114 
infrared, 423 
therapy, 227, 623 
diabetic retinopathy and, 775 
in pituitary tumor 
in retinoblastoma, 775 
radon seeds to treat intraocular tumor, 649 
X rays: See X rays 
Radioactive isotopes, 251, 621 
electrophoretic patterns after, *196 
phosphorus, to diagnose intraocular neoplasms, 283 


Radioelectrophoretic patterns, aqueous and plasma, 
after I™-labeled insulin, 
Radon seeds, to treat intraocular tumors, 649 
Raeder’s paratrigeminal syndrome, 194 
Recklinghausen disease, exophthalmos in, 116, 281 
Reese, Algernon B., *147 
an appreciation, *148 
Fefraction, combination unit for, 747 
in blepharochalasis, 923 
in ptosis, 923 
Refsum's syndrome, 784 
Reiter's syndrome, 784 
in females, 265 
Reticulosarcoma, of orbit, 780 
RETINA: angiomatosis of, 11 years after diathermy 
coagulation, 525 
photocoagulation of, 463 
arteritis of, in rheumatoid arthritis, 776 
artery, occlusion of, arteriolar, 110 
secondary glaucoma after, 182, 273 
pressure, in diagnosis, 257 
ocular tension and, during insulin shock, ¢ 
blood pressure in, effect ganglion block on, 441 
in hypertension, 440 
blood vessels of, influence fever therapy 
blood volume of, factors influencing, 1 
circulation of, cerebral and, 440 
disturbances of, electroretinogram in, 432 
physiopathology of, 764 
time of, *8 
degeneration of, pigment epithelium, 27 
tapeto-, electroretinogram in, 431! 
and electroencephalogram in, 63 
diagnosis of, 109 
DETACHMENT: congenital, 742 
idiopathic, 111 
serous, 8% 
macular hole and, 277 
operations for, pathology 
scleral folding in, 109 
sclerectomy in, 431 
surgery of, 108, 111 
ultrasound to diagnose, 110 
fetal, circulatory disturbances in, 631 
flash burns, of rabbit, *700 
formaldehyde oxidation in, effect glutathione 


> 


glycogen content of, 246 
hazard to, from nuclear weapons, 700 
hemorrhage of, in newborn, 68 
lesions of, after naphthaline intoxication, 765 
metabolism of, 920 

influence corticosteroids on, 242 
optic sensation and, 621 
perivascular sheathing in, 276 
photocoagulation of, in angiomatosis, 463 
photopic receptors of, in achromat, *8 
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RETINA (continued) 


rods of, degeneration of, ll-cis vitamin A to prevent, 


spike responses in, *223 
swelling of, metabolic inhibition and, 614 
tears of, tumors and, 74 
thiaminase in, 765 
thrombophlebitis of, treatment of, 433 
tissues of, study of fetal, 616 
Retinal correspondence, after-image test for, 71 
Retinitis, due to Candida albicans, 277 
pigmentosa, atypical, 432 
syndromes associated with, 784 
Retinoblastoma, in adult, 780 
intracranial extension of, 201 
triethylene melamine in, 775 
Retinopathy, albuminuric, pheochromocytoma and, 110 
diabetic: See Diabetic retinopathy 
hypertensive, 917 
leukemic, 109 
of prematurity, pathogenesis of, 8 
sickle-cell, 109 
Retinoplexy, thermal, shrinkage measurements in, 37 
Retinoscopy, fractionized cylinder, 403 
Retrobulbar neuritis, hydrocortisone in, 433 
sinusitis and, 27 
spinal fluid circulation and, 111 
Retrolental fibroplasia, 89, 226, 896 
incidence with controlled oxygen, 775 
myopia and, 45 
neural disease and, 109 
somatic disease and, 109 
Rhodanese and rhodanese S, in ocular fluids, 613 
Rubella embryopathy, 439 
Rubeosis, of diabetes, blood chemistry in, 246 


Salicylate of soda, in ophthalmology, 768 
Salivary syndrome, 782 
Sarcoidosis, 119 
of orbit, 116 
Schlemm’s canal, in primary glaucoma, 311 
deSchweinitz, George E., 404 
SCLERA: a review, 261 
diathermy coagulation of, 765 
granuloma of, 266 
implants of, into anterior chamber, 534 
internal, ruptures of, 855 
ruptures of, ultrasound to diagnosis, 425 
splitting of, 
Scleral folding, histologic findings after, 109 
Scleral rigidity, tonometry and, 273 
Sclerectomy, in retinal detachment, 43! 
Scleritis, cortisone in, petechial hemorrhages after, 391 
posterior, 626 
Scleromalacia perforans, 425 
surgery of, 598 
Scotoma, hemianopic, 44 
Sedation, intravenous in cataract surgery, 179 
preoperative, perphenazine for, 349 


Serendipity: Remarks made on acceptance of Proctor 


Medal, *156 

Shock therapy, cataract and, 430 
Sickle-cell retinopathy, 10° 
Sinus, cavernous, thrombosis of, 42! 
Sinuses, diseases of, in infants, 435 

eye and diseases of, 435 
Sinusitis, retrobulbar neuritis and, 278 
Sitchevska, Olga, 235 
Size, optical delusions of, 922 
Sj¢gren’s syndrome, 439 
Skull, injuries of, optic nerve lesions in, 112 
255 


Solar coagulation: See Light coagulation 
Somatic disease, retrolental fibroplasia and, 109 
South Africa, Ophthalmological Society of, 225 


SPECTACLES: epithelioma in wearers of, 438 
for children with low vision, 813 
lenses, conoid, conoid refracting surface and, *86 
placing of concave lenses in, 620 
trial frame for prescription of, 624 
Spectrophotographic measurements of choroid, 926 
Spherophakia, myopia, glaucoma and, 108 
Sphincterotomy, with solar cautery, 627 
Spike responses of light, retinal antidromic, *223 
Spinal fluid circulation, retrobulbar neuritis and, 111! 
Staining, Bengal rose, in keratoconjunctivitis, 768 
of inclusion bodies, 917 
Staphyloma, anterior, hydrocephalus and, 395 
of cornea, hereditary, 442 


Stensen’s duct, implanted into conjunctival sac, in xer- 


ophthalmos, 770 
Stereoretinotopography, 632 
Steroids, antibiotics and, 736 
influence on ocular tension, 328 
See also under names of various steroid products 


Stevens-Johnson syndrome, fatal after pheny!-butazone, 


781 
STRABISMUS: Amblyopia in, 339 
bilateral trochlearis paresis and, 930 
dark adaptation in, 249 
esotropia, 835 
See also under Esotropia 
etiology of, systemic factors in, 424 
exotropia: See Exotropia 
fixus, 925 
horizontal, surgical indications in, 260 
in Copenhagen, 928 
incomitant, 929 
influence anesthesia on, 929 
orthoptics in, 259, 260 
sensory fusion and, 250 
suppression in, 339 
surgery in, 259 
fusion after, 928 
use Tenon’s capsule in, 599 
Sturge-Weber syndrome, 443 
Sulfhydry! groups, lens opacities and, 765 
Sulfonamides, in conjunctivitis, 768 


in trachoma, 625, 770 


SURGERY: complications of, round-table discussion, 84 


general, glaucoma and, 403 

nasal-lacrimal, problems of, 668 

of exotropia, 

perphenazine in, 349 

plastic: See Plastic surgery 

plastic approach to, 406 

primacaine in, 254 

strabismus: See under Strabismus 
Sutures, advances in, 

corneoscleral, DeWecker scissors to remove, 587 

human hair as, 767 

removal of corneoscleral, 258, 587 
Swiss Ophthalmological Society, 1 
Symblepharon, amniotic membrane in surgery of, 261 
Sympathetic ophthalmia, 268 


Sympathotomy, cervical, influence on ocular tension, 919 
Symposium, on Electrophysiology of Visual System, index 


for September, Part I1, +179, +180, t181, #182 

SYNDROMES: A and V, so-called, 835 

a new, due to intrauterine infection, 442 

Behcet's, 933 

Cogan, 262 

Foster-Kennedy, 434 

Franceschetti, 442 

Groenblad-Stranberg, Paget's disease and, 287 

Laurence-Moon-Biedl, 784 

Marchesani, 108 

Marfan’s, 284 

Mauriac, 402 

Méniere’s, nystagmus in, 278 

meningo-uveal, 782 

Moebius, 122, 443 
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SYNDROMES (continued) 
Parinaud, frontal tumor and, 777 
pediatric, 597 
Posner-Schlossman, 272 
Refsum's, 7 
Reiter's, 784 

in females, 265 
salivary, 782 
Sjégren’s, 439 
Stevens-Johnson, 781 
Sturge-Weber, 443 
Treacher-Collins, 886 


T 


Tapetoretinal degenerations: See under Retina 
Tarsorrhaphy, in neuroparalytic keratitis, 932 
Tay-Sachs disease, 442 
Tears, electrophoresis of, *12 
See also Lacrimal secretion 
Telangiectasia, ataxia and, 121 
Temporal arteritis: See Arteritis, temporal 
Tenonitis, 435 
Tenon’s capsule, use in strabismus surgery, 599 
Therapy, chloroquine, eye complications of, 931 
fever, influence on retinal blood vessel, 921 
Thiaminase, in lens, 765 
in retina, 765 
Thigpen, Charles A., 910 
Thromnoelastography, 765 
of secondary aqueous, 764 
Thyroid, influence on vitamin B: in ocular tissues, 617 
Tic douloureux, peripheral neurectomy in, 114 
Tissue culture. of lens, synthetic medium for, *283 
technique, for growing corneal tissues separately, 
to study toxicity of medicaments, 920 
TONOGRAPHY: 428 
angle-closure glaucoma and, 
clinical, new method of, 271 


“294 


diagnosis and therapy, 


in glaucoma, 629 


primary, 627 
in Martar 
prognostic value of, in miotic therapy of glaucoma, 11 

Tonometer, error range in, 925 
Goldmann, applanation, 865 
recording, 623 
curve 
in hemorrhagic glaucom:, 


*s syndrome, 428 


of, in diabetic rubeosis iridis, 771 


in screening for eye diseases, 331 


scleral rigidity and, 27 
Torsion, demonstration of, 
6% 
Toxoplasma, methylene blue test for, 440 
TOXOPLASMOSIS: 109, 782 
chorioretinitis as 


with gimbal-mounted projector. 


congenital, only manifestation of, 135 
endophthalmitis in, 436 

chronic, infective dose, residual 

ital transmission, *261 

nature of virulence, *255 

ocular, 467 

Prabecula, electron microscope fe study, *27 

in primary glaucoma, 311 

meshwork of, morphology and pathology of, 802 

PFRACHOMA: 769, 770 

allergy in, 770 

campaigns against, in Algeria, 770 


Chloromycetin in, 770 


infection, and 


classification 

cortisone in, 76 

electron microscope to study pathology of, 261, 931 
endemic, in Potenza, 123 

folliculosis and, diagnosis of, 626 

glaucoma operations in, 628 

granules of, electron microscope to study, 931 
hematologic examination in, 262 

in French West Africa, 626 
in Germany, 627 

in Iran, 770 


TRACHOMA (continued) 
in Japan, 930 
in Pakistan, 625 
in pilots, 932 
in South Tunisia, 626 
inclusions of, penicillin and, 930 
staining of, 917 
inflammations of, 932 
insufficient therapy of, 626 
lacrimal apparatus in, 779 
pathology of, in Japan, 263 
study of, by electron microscope, 261 
sulfonamides in, 770 
derivatives of, 625 
treatment of, three-year, 262 
virus of, isolation of, 917 
in embryonate eggs, 611 
past and present of, 228 
Treacher-Collins syndrome, 886 
Trephination, reopening for cicatrized, 890 
Triethylene melamine, in retinoblastoma, 775 
Trypsine, 423 
Tuberculosis, dacryoadenitis in, 437 
eye reactions in, 241 
of external eye, 626 
TUMORS: epibulbar, 253 
frontal, Parinaud syndrome and, 777 
intraocular, electroretinogram in, 438 
radon seeds to treat, 649 
of choroid, 267, 402, 427, 932 
metastatic from breast, 14 
of ciliary body, 427 
adult type medullo-epithelioma, 19 
of conjunctiva, 118, 769 
bulbar, 262 
of eyebrow, 282 
of eyelids, 282, 779 
f face, 118 
of iris, 268, 427 
of optic nerve, 
of orbit, 280, 2 
primary, 501 
of parotid gland, 227 
of pituitary, 253, 254 
effect estrogen on, 768 
of uvea, *163 
plastic surgery to repair defects from, 6%$ 
retinal tears and, 74 
Tunisia, trachoma in South, 626 
Twins, anomalous correspondence and exotropia in, 25 


U 
Ulcers: See under names of various 
Ultrasonic locator, *319 
Ultrasound, in diagnosis retinal detachment, 110 
influence on corneal permeability, 919 
to diagnose scleral rupture, 
to study 
to study 
"Itraviolet light, eye protection against, 620 
"wea, melanomas of, culture of, *163 
sensitization of, elective, 612 
‘VEITIS 
chlorides of aqueous in, ¢ 
due to helminths and pro 
endogenous, Behcet's syndrome and, 933 
liver function in, 933 
recurrent, vitreous hemorrhages and, 267 
serum proteins in, 933 
spinal fluids in, 933 


rans, regions, etc 


acoustic properties of ocular media, *319 


vitreous, 36 


anaphylactic, glutathione in cataract of 


ozoa, 426 


v 


Vascular phenomena, of conjunctiva, 
Vasoconstrictors, 928 
Vasodilators, 928 

in retinal thrombophlebitis, 433 
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IRUSES: adenovirus, epidemic keratoconjunctivitis and, 
265, 266, 917 
punctate keratitis and, 918 

diseases, 241, 402 

herpes: See under Herpes 

trachoma: See under Trachoma 

ISION: binocular, after hypertropia operations, 928 

color: See Color vision 

emergence of, in animal world, 447 

low, children with, newer optical aids for, 813 

mechanism of, 249 

panoramic, in eye and systemic diseases, 922 

quantum effects in, 250 

stereoscopic, 248 

isual acuity, deterioration of, under glare, 353 

Landolt-ring test for, guessing bias of, 

method to improve, 262 

isual aids, in office practice, 186 

for children with low vision, 813 

isual distortion, 922 

ISUAL FIELDS: changes in, after lobectomy, 777 
after X-ray for pituitary tumor, 254 

electroencephalographic contro! of, 422 

in color blindness, 922 

in glaucoma, 629 
primary, 271 

in infants, 250 

optic radiation and, 777 

superimposed, 256 


‘isual loss, acute, a neurosurgical emergency, 115 


after cerehral infarction, 114 
due to pterygium, 263 
prevention of, 123 


‘isual physiology, optics and, a review, 620 
‘isual screening, in industry, 277, 767 


Vv 


multiple, for eye diseases, 331 

isual sensory units, minimal angle of resolution and, 
"102 

isual system, Electrophysiology of, symposium on: 
Complete index for, September, Part II, +179, +180, #1 
+182 


Visual tests, card for near-vision, 592 
for children, 219 
VITAMINS: 
A, ll-cis, to prevent retinal rod degeneration, 
Bi, in ocular tissues, 617 
Bs, influence on corneal nerve fibers, 
Biz, in neural therapy, 255 
"ITREOUS: acoustic properties of, 361 
effect blood on, 356 
effect iron compounds on, 356 
electrophoresis of, 918 
fetal, circulatory disturbances in, 631 
floaters, dispersing of, 223 
hemorrhages, uveitis and, 267 
loss of, 
lyophilizing transplant of, 242 
opacity, vitreous replacement in, 431 
persistent hyperplastic, 110 
phase-contrast microscone study of, 618 
removal copper splinters from, 925 
ultrasound study of, 361 


“205 


243 


w 
Wilmer Residents Association, 17th meeting, 410 
Wound, closure, & 
corneoscleral, 397 
healing of ocular, 45 


Xanthomas, of eyelids, 779 
Xerophthalmos, implantation Stensen’s duct in, 770 
X rays, effect on lens absorption of oxygen, 614 
therapy, in Eales’ disease, 108 
in pituitary tumor, visual fie'd changes in, 254 


z 


Zentmayer, William, 412 

Zine, eyes of rats deprived of, 613 
Zonule, studies on, *299 
Zonulolysis, enzymatic, 235 
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